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TITLE OF THE INVENTION 

SPIRO-INDOLINES AS Y5 RECEPTOR ANTAGONISTS 

SUMMARY OF THE INVENTION 

This invention is concerned with compounds which are spiro-indohnes 



15 



of general structure: 



20 



R 



3 




The invention is also concerned with the use of these novel compounds 
to selectively antagonize the Y5 receptors and thereby inhibit obsessive food intake 
1 0 and the resulting obesity and complications associated therewith. 

The invention is also concerned with pharmaceutical formulations 
comprising one of the compounds as active ingredient. 

The invention is further concemed with processes for preparing the 

compounds of this invention. 



BACKGROUND OF THE INVENTION 

Neuropeptide Y (NPY) is a member of the pancreatic polypeptide 
family with widespread distribution throughout the mammalian nervous system. NPY 
and Its relatives elicit a broad range of physiological effects through activation of at 
least six G protein-coupled receptor subtypes known as Yl , Y2, Y3, Y4, Y5 and Y6. 
The Y5 subtype was isolated, characterized and reported recently in US Patent 
5,602,024 (WO 96/16542). 

The cited W096/16542 also reports the discovery of chemical 
compounds which bind selectively to the Y5 receptor and which act as antagonists of 
25 the Y5 receptor, several of which were shown to inhibh food intake in rats. 

-1- 
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Now with the present invention there is provided a class of compounds 
characterized as spiro-indoUnes, which are usefiil in the treatment, control or 
prevention of diseases, disorders or conditions mediated by activation of the Y5 
receptor. These compounds are, thus, useful in the treatment of obesity m man or 
animals and in conditions caused by or exacerbated by obesity. 

DETAILED DESCRIPTION OF THE INVENTION 

The compounds of this invention are represented by the compound of 

structural formula I: 




r5 



10 



a phaimaceutically acceptable saU thereof, wherein; 

V, W,X and Z are independently selected from CH and N; 
r'i is H, Ci-3 alkyl, Ci-3 alkoxy, F, or CI; 
R2isS(0)nR6> COR6orCHO, wherein 

n is 0, 1 or 2; and 

r6 is N(R3)2orCi-3 alkyl; 
r3 is independently H or Ci-S alkyl; 
At is aryl or heteroaryl; 
r4 and R5 are independently selected from: 

(1) hydrogen, 

(2) aryl, either unsubstituted or substituted with 

(a) halo 

(b) Ci-3 alkoxy, 
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(c) -N(Ci-3 alkyl)2, 

(d) C2-4 alkanoyl, or 

(e) aryl, 
(3) nitro, 

5 (4)Ci-5alkyl, 

(5) Ci-5 alkoxy, 

(6) hydroxy-Ci.3 alkyl, 

(7) carboxy, 

(8) halo, 

(9) Ci-5 alkylthio, 

(10) Ci-5 alkoxycarbonyl, 

(11) pyridylcarbonyl, 

(12) benzoyl, 

(13) phenyl-Ci.3 alkoxy, 

(14) pyridyl, either unsubstituted or substituted with 
C1.3 alkyl or C 1-3 alkoxy, 

(15) C3-6 cycloalkyl, 

(16) oxazolyl, 

(17) thiazolyl, 

20 (18)triazolyl, 

(19) phenoxyor 

(20) C2-6 alkanoyl. 

The term "alkyl" means linear and branched structures and 
combmations thereof, containing the indicated number of carbon atoms. Examples of 
alkyl groups include methyl, ethyl, propyl, isopropyl, butyl, s- and t-butyl, pentyl, 

hexyl and the like. 

"Cycloalkyl" means a hydrocarbon having the indicated number ot 

carbon atoms, containing one or more rings. Examples of cycloalkyl groups are 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and the like. 

"Halogen" or "halo" includes F, CI, Br, and 1 unless otherwise 

specified. 

"Heteroaryl" is a 5- or 6-membered aromatic heterocycle, or a benzo- 
or pyrido-fused version thereof, all having, besides carbon atoms, 1 to 3 hetero atoms 
selected from N, O, and S as atom(s) constituting the nng. Examples thereof include 



25 



30 
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th.eny., furyl, pyrrolyl, imidazolyl. pyrazolyl, th.azolyl, .soth.azolyl oxazo yl 
isoxazolyl, pyndyl, benzothienyl, benzofuranyl, indolyl, pynxn.d.nyl pyrazmyl, 
pyridazinyl, thiadiazolyl, benzoxazolyl, benzothiazolyl, benzopyrazolyl, 
benzimidazolyl, pyridothiazolyl, quinolyl, isoquinolyl or tnazolyl. 
"Aryl" is phenyl or naphthyl. 

"Alkoxy" means linear and branched structures and combinations 
thereof, contaming the mdictaed number of carbon atoms. Examples of alkoxy 
groups include methoxy, ethoxy, propoxy, isopropoxy, butoxy, s- and t-butoxy. 

nentoxy, and the like. 

"Alkanoyl"means linear and branched structures and combmaUons 
thereof, contammg the indicated number of carbon atoms. Examples of alkanoyl 
groups mclude, acetyl, propionyl, butyryl, isobutyryl, valeryl. isovaleryl. ptvaloyl and 
tli6 like 

One embodiment of the novel compounds of this invention is that 
15 wherein Ar is phenyl of structural formula 1(a) 



10 




1(a) 

or a pharmaceutically acceptable saU thereof . , . v, • v 7 

20 A class of compounds within this embodiment is that wherem X and Z 

: both mtrogen, and V and W are both -CH=. 

A sub-class is that wherein R2 is -S02(Ci-3 alkyl) or 



are i 



-S02NH2- , u 

A sub-sub-class of the compounds of this embodiment is that wherem 

25 R4 and r5 are independently selected from: phenyl, pyridyl, benzoyl, halophenyl, 

-4- 
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R2 



-SO2CH3 



-SO2CH3 



-SO2CH3 



-SO2CH3 



-SO2CH3 



-SO2CH3 



r4 
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-SO2NH2 



R5 





-SO2NH2 




CI 



CI 



-SO2NH2 



-SO2NH2 



-SO2C2H5 



-S02CH(CH3)2 



-S02CH(CH3)2 



CHS 




A second embodiment of the compounds of this invention is that 
wherein Ar is a 5- or 6-membered heteroaryl having, besides carbon atoms, 1 to 3 

-9- 
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hetero atoms selected from N, O and S as atoms constituting the ring, or benzo- or 
pyrido- fused versions thereof, of structural formula 1(b); 




Kb) 



5 

or a Dharmaceutically acceptable salt thereof. ■ ^ a7 

A class of compounds within this embodiment, is that wherem X and Z 

are both nitrogen, and V and Ware both -CH=. 

A sub-class is that wherein R2 is -S02(Cl-3 alkyl) or 

10 -SO'2N{Ci.3 alkyl)2- 

A sub-sub-class of compounds within this embodiment is that wherem 
the heteroaryl group, Ar, is selected from: thiazolyl, thiadiazolyl, pyrazolyl pyndyl 
Z^^Zyl.Ly, pyndothiazolyl, benzoxazolyl, ,umolyl, pyrazmyl, thienyl, 
isoxazolyl.pyrimidinyl,benzimidazolyl,oxadiazolylandimidazolyl. 

^3 ' Typicalofthecompoundsofthissub-sub-classarethosewheremR2 

and Ar(R4)(R5) are as shown in TABLE II. 



-10- 
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TABLE II 
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R2 



-SO2CH3 



-SO2CH3 



-SO2CH3 



-SO2CH3 



-SO2CH3 



-SO2CH3 
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■r5 
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R4 




0CH3 
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-SO2C2H5 




S-N 



-SO2C2H5 




A third embodiment of the compounds of this invention is that wherein one of X 
Z is N and the other is -CH= of structural formula 1(c): 



-20- 
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R5 



1(c) 

or a pharmaceutically acceptable salt thereof. 

A class of compounds within this embodiment is that wherein X is N, 

Z is -CH= and V and W are both -CH= 

Typical of the compounds within this class are those shown in TABLE 

ni: 



10 



TABLE ffl 
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>-Ar 
R^ 




.SO2CH3 




-SO2CH3 




-SO2CH3 



HN-N 




-SO2CH3 




A second class of compounds within this embodiment is that wherein 
X is -CH= , Z is N and V and W are both -CH=. 
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A fourth embodiment of the compounds of this invention is that wherein R2 is -C0R6 
of structural formula 1(d): 




1(d) 



or a pharmaceutically acceptable salt thereof. 
5 A class of compounds within this embodiment is that wherein X and Z 

are both N and V and W are both -CH=. 

Typical of the compounds within this embodiment are those shown in 

TABLE V: 

JO TABLE V 
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A fifth embodiment of the compounds of this invention is that wherein 
one of V or W is nitrogen (N) and the other is -CH= of formula 1(e): 



-28- 
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1(e) 

A class of compounds within this embodiment is that wherein Rl and 
R3 are H and X and Z are both nitrogen. 

A sub-class of compounds within this class is that wherein R2 is- 

5 SO2CH3. 

Typical of the compounds within this sub-class are those depicted in 
the following TABLE VI: 

TABLE VI 

10 




SO2CH3 



-29- 
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-CH= 




-CH= 



— N= 




-CH= 



— N= 




Some of the compounds described herein contain one or more 
asymmetric centers and may thus give rise to diastereomers and optical isomers. The 
5 present invention is meant to include such possible diastereomers as well as their 
racemic and resolved, enantiomerically pure forms and pharmaceutically acceptable 
salts thereof 



-30- 
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The terra "pharmaceutically acceptable salts" refers to salts prepared 
from pharmaceutically acceptable non-toxic acids or bases including inorganic and 

organic acids and bases. 

When the compound of the present invention is acidic, salts may be 
5 prepared from inorganic bases such as aluminum, ammonium, calcium, copper, iron, 
lithium, magnesium, manganese, potassium, sodium, zinc, and the like. Particularly 
preferred are the ammonium, calcium, magnesium, potassium, and sodium salts. 
Salts derived from pharmaceutically acceptable organic non-toxic bases include salts 
of primary, secondary, and tertiary amines, substituted amines including naturally 
10 occurring substituted amines, cyclic amines, and basic ion exchange resins, such as 
arginine, betaine, caffeine, choline, N,N-dibenzylethylenediamine, diethylamine, 
2-diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine, ethylenediamine, 
N-ethylmorpholine, N-ethylpiperidine, N-methylglucamine, glucamine, glucosamine, 
histidine, hydrabamine, N-(2-hydroxyethyl)piperidine, N-(2-hydroxyethyl)pyrrolidine, 
15 isopropylamine, lysine, methylglucamine, morpholine, piperazine, piperidine, 
polyamine resins, procaine, purines, theobromine, triethylamine, trimethylamine, 
tripropylamine, tromethamine, and the like. 

When the compound of the present invention is basic, salts may be 
prepared from pharmaceutically acceptable non-toxic acids, including inorganic and 
20 organic acids. Such acids include acetic, adipic, aspartic. 1,5-naphthalenedisulfonic, 
benzenesulfonic. benzoic, camphorsulfonic, citric, 1,2-ethanedisulfomc, 
ethanesulfonic, ethylenediaminetettaacetic, fumaric. glucoheptonic, gluconic, 
glutamic, hydriodic, hydrobromic, hydrochloric, isethionic, lactic, maleic, malic, 
mandelic, methanesulfonic, mucic, 2-naphthalenesulfonic, nitric, oxalic, pamoic, 
25 pantothenic, phosphoric, pivalic, propionic, saUcylic, stearic, succinic, sulfuric, 

tartaric, p-toluenesulfonic acid, undecanoic, 1 0-undecenoic, and the like. Particularly 
preferred are citric, hydrobromic, hydrochloric, maleic, methanesulfonic, phosphoric, 
sulfiu-ic and tartaric acids. It will be understood that in the materials which follows, 
references to the compounds of Formula I are meant to also include the 
30 pharmaceutically acceptable salts. 

Another aspect of this invention are the processes used to prepare the 

novel compounds. 

Compounds in which X and Z are both nitrogen are prepared by the 

general procedures outlined in Scheme I. 

-31- 
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SCHEME 



1. 



(jjbz Ri-i^ TFA 



cj;bz 




NHNH2 



CHO 
1. 



2. NaBH4 



1. R^CI/base^ 



2. Hz/Pd 




PhOCONHAr(R^)(R^) 
or 

OCN-Ar(R^)(R^) 





1 N-prot. 

2 Ha/Pd 




5. Protect. Gp. 



PhOCONHAr(R*)(R^ 
or 

OCN-Ar(R^)(R^) 



1 . deprotect 

2. R^CI /base 




I (R3=H) 

r2 = -S(0) 2NR ^ -COR ^ or -CHO 



6. 



Prot. Gp. 
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The Cb. spiroindoline 3 is prepared according ,o ,h. me.hod 
, J 10083-10992(1997).. In one procedure 3 istreaiea 

t f„Uowedbyr.movalof.hecarbobenzyioxy(Cbz)pro,ecunggroupby 
pyndme, followed by remo Bmperature and 

r-::rr:— ^^^^^ 

pressure ,n a lower "^^^ " ,„ give 4 following *e 

d,e,hyl erher of .errahydrotaan (TUP or ™x,u ^ 
methods described in raraWron a 1<»83-1(WA U^' ) 
„f4 is described wherein R2 is -SO2CH3. 

Conrpound 4 (wiU, R2 pro.ec.ed if necessary) is then uea.ed w.h a 
r ^ .T>Hr>mNH-Ar(R4)(R5) in the presence of a tertiary 

::::i;Ldich,oHdeor.e>.ea.re„.>.en,^.n.o. 
NaOH in H2O/DMSO, un.il .he reacon IS comple.e, usually mab 

hours followed by deproleCion of .he R2 ^up ,f necessary. .0 prov,de fte 
Compound .( = ^^^^^ ^ 

.ac.,onof,hero*espondingannnesofs.n..nreNH2.A,(R4)(R5)wh.ohare 
:ol:i.llyavailableorreadi,ysyn*esi.d,wi*pbenyloh,oroforn.a.eurp,ndu,e 

.«,an..e of s^l OCN-MR^XR^) i" ^ chlonna.ed .Lane a. reflux .emperarure 

--'-"^°^::::rc:r:c:— . 

f ^ ^crirntprted with Boc by treatment 
rprlnceofa.erdary amine as described aboveprovidesCompoundKRJ-H). 



» -83 



wo 00/27845 



PCT/US99/26447 



15 



20 



Compounds of this invention are antagonists of the Y5 receptor and as 
such are useful for the prevention and treatment of disorders or diseases associated 
with the Y5 receptor sub-type, preferably for the treatment of feeding disorders such 
as obesity, anorexia nervosa and bulHmia nervosa, and other abnormal conditions, 
such as diabetes, hypertension, hyperlipemia, hypercholesterolemia, congestive heart 
failure renal dysfunction, sexuaVreproductive disorders, depression, anxiety, shock, 
epileptic seizure, memory loss, sleep disturbance, pain, migraine, cerebral 
hemorrhage, nasal congestion, gastrointestinal disorders, arthntis and 
immunodeficiency syndrome. 

The Y5 antagonists of this invention may also be used in combination 
with other anti-obesity agents for increased efficacy in the prevention and treatment of 
obesity Such agents would include, but not be hmited to: sibutramme; 
dexenfluramine; leptin; growth homione secretagogues such as those disclosed and 
specifically described in US Patent 5,536,716; melanocortin agomsts such as 
Melanotan II; Beta-3 agonists such as those disclosed and specifically descnbed m 
patent publications W094/18161, W095/29159. W097/46556, WO98/04526 and 
W098/32753; 5HT-2 agonists; orexin antagonists; melanin concentrating homione 
antagomsts; galanin antagonists; CCK agonists; GLP-1 agonists; corticotropin- 
releasing hormone agonists; and Yl antagonists. 

The method of treatment of this invention comprises a method ot 
antagonizing the Y5 receptor and treating Y5 receptor mediated diseasesby 
administeringtoapatientinneedofsuchtreatment a non-toxic therapeutically 
effective amount of a compound of this invention that selectively antagonizes the Y5 
receptor in preference to the other NPY receptors. 

Dosage levels of the order of from about 0.01 mg to about 140 mg/kg 
of body weight per day are useful in the treatment of the above-indicated conditions, 
or alternatively about0.5mg to about7gperpatient per day. For exarnpleobe^^^^^^ 
may be effectively prevented or treated by the administration of from about 0.01 to 50 
mg of the compound per kilogram of body weight per day. or alternatively about 0.5 

30 mg to about 3.5 g per patient per day. 

Forthetreatmentofanyofthese Y5 receptor mediated diseases, 

compounds of the invention may be administered orally, topically, parenterally by 
inhalation spray or rectally in dosage unit fomiulations containing conventional non- 
toxic pharmaceutically acceptable carriers, adjuvants and vehicles. The term 



25 
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parenteral as used herein includes subcutaneous injections, intravenous, 
intramuscular, intrastemal injection or infusion techniques. 

The novel pharmaceutical compositions of this invention contaimng 
the active ingredient may be in a form suitable for oral use, for example, as tablets, 
5 troches, lozenges, aqueous or oily suspensions, dispersible powders or granules, 
emulsions, hard or soft capsules, or syrups or elixirs. Compositions intended for oral 
use may be prepared according to any method known to the art for the manufacture of 
pharmaceutical compositions and such compositions may contain one or more agents 
selected from the group consisting of sweetening agents, flavoring agents, colonng 
10 agents and preserving agents in order to provide pharmaceutically elegant and 

palatable preparations. Tablets contain the active ingredient in admixture with non- 
toxic pharmaceutically acceptable excipients which are suitable for the manufacture of 
tablets These excipients may be for example, inert diluents, such as calcium 
carbonate, sodium carbonate, lactose, calcium phosphate or sodium phosphate; 
15 granulating and disintegrating agents, for example, com starch, or algmic acid; 
binding agents, for example starch, gelatin or acacia, and lubricating agents, for 
example, magnesium stearate, stearic acid or talc. The tablets may be uncoated or 
they may be coated by known techniques to delay disintegration and absorption m the 
gastrointestinal tract and thereby provide a sustained action over a longer penod. For 
20 example, atime delay material such as glyceryl monostearate or glyceryl distearate 
may be employed. They may also be coated by the technique descnbed m the U.S. 
Patent 4,256.108; 4.166,452; and 4,265,874 to form osmotic therapeutic tablets for 

controlled release. 

Formulations for oral use may also be presented as hard gelatin 
25 capsules wherein the active ingredient is mixed with an inert sohd diluent, for 

example, calcium carbonate, calcium phosphate or kaoUn, or as soft gelatin capsules 
wherein the active ingredients is mixed with water or miscible solvents such as 
propylene glycol, PEGs and ethanol. or an oil medium, for example peanut oil. liquid 

paraffin, or olive oil. _ 
30 Aqueous suspensions contain the active material in admixture with 

excipients suitable for the manufacture of aqueous suspensions. Such excipients are 
suspending agents, for example sodium carboxymethylcellulose, methylcellulose, 
hydroxy-propylmethycellulose, sodium alginate, polyvmyl-pyrrohdone, gum 
tragacanth and gum acacia; dispersing or wetting agents may be a naturally-occumng 
35 phosphatide, for example lecithin, or condensation products of an alkylene oxide with 
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fatty acids, for example polyoxyethylene stearate, or condensation products of 
ethylene oxide with long chain aliphatic alcohols, for example 
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial 
esters derived from fatty acids and a hexitol such as polyoxyethylene sorbitol 
5 monooleate, or condensation products of ethylene oxide with partial esters derived 
from fatty acids and hexitol anhydndes, for example polyethylene sorbitan 
monooleate. The aqueous suspensions may also contain one or more preservatives, 
for example ethyl, or n-propyl, p-hydroxybenzoate, one or more colouring agents, one 
or more flavouring agents, and one or more sweetening agents, such as sucrose, 

10 saccharin or aspartame. 

Oily suspensions may be formulated by suspending the active 
ingredient in a vegetable oil, for example arachis oil, olive oil, sesame oil or coconut 
oil or in mineral oil such as liquid paraffin. The oily suspensions may contam a 
thickening agent, for example beeswax, hard paraffin or cetyl alcohol. Sweetemng 
15 agents such as those set forth above, and flavouring agents may be added to provide a 
palatable oral preparation. These compositions may be preserved by the addition of 
an anti-oxidant such as ascorbic acid. 

Dispersible powders and granules suitable for preparation of an 
aqueous suspension by the addition of water provide the active ingredient in 
20 admixture with a dispersing or wetting agent, suspending agent and one or more 
preservatives. Suitable dispersing or wetting agents and suspending agents are 
exemplified by those already mentioned above. Additional excipients, for example 
sweetening, flavouring and colouring agents, may also be present. 

The pharmaceutical compositions of the invention may also be in the 
25 form ofanoil-in-water emulsions. The oily phase may be a vegetable oilfor 
example olive oil or arachis oil, or a mineral oil, for example liquid paraffin or 
mixtures of these. Suitable emulsifying agents may be naturally-occumng 
phosphatides, for example soy bean, lecithin, and esters or partial esters denved from 
fatty acids and hexitol anhydrides, for example sorbitan monooleate, and 
30 condensation products of the said partial esters with ethylene oxide, for example 
polyoxyethylene sorbitan monooleate. The emulsions may also contam sweetening 

and flavouring agents. 

Syrups and elixirs may be formulated with sweetemng agents, for 
example glycerol, propylene glycol, sorbitol or sucrose. Such formulations may also 
35 contain a demulcent, a preservative and flavounng and colounng agents. The 
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„ham,aceutical compositions may be in the fom of a sterile injectable aqueous or 
Crtl^pensil Tbissuspension may be formulated accor.,„g.o.he^o^^ 

j, uL tbose suitable dispersing or wetting agents and suspend.ng age„« wh eh 
Z^Z mentioned above. Tbe stcHle inieetable preparation may also be as =nle 

mjectable soluHon or suspension in a non-toxie P— ^' -^^''^HLes 

Jwent for example as a solution in 1 ,3.butane diol. Among the acceptable vetacles 

:r:;r:atLybeemp,oyedarewa.er.R.nser.sso,„.ion^ 

chlonde solution. Cosolvents such as ethanol, propylene glycol or poly^ylene 

g^'sm y also be used, b additton, sterrle, fxed oils are conventionally employed 

s ven or suspending medium. For this purpose ^y bland ftxed od may b 
i;oyed meludtng synthetic mono- or diglycendes. In addition, fatty actda such as 
oleic acid find use in the preparation of injectables. . ,k.f„™„fa 

CompOMTds of the invention may also be admtmstered m the fomt of a 
suppository for rectal administration of the drug. These composittons can b. prepared 
W^^fte drug with a suit^le no„-,rrita.i„g excip.ent which ,s »M at ordtna^ 
7^Zl but Md at the rccta, temperature and wtll therefore meH m t^e recmm 
^ase the drug. Such matedals are cocoa butter and polyethylene glycols. 

Fo' topical use. creams, oinnnents, gels, solutions or susp« etc 
contaimng the compound ofFormulal are employed. (^orp-PO- °f 
application, topical applicaUon shall include mouth washes and g^gles.) Topjcal 
foliations may generally be cotnprised of a pharmaceuttc^ <^«, cosolvent, 
emulsifier penetration enhancer, preservative system, and emolhent, 

Tbe amount of active ingredient that may be combined w,dr the camer 
materi^s to produ^ a smgle dosage form will vary depending upon the host treate^ 
l!theparttLa,modeofadmi„is.rat,on.Forexample,afo,mulat,on,n,end^dfo^ 
Te oral administratton of humans may contatn from 0.5 mg to 5 g of acfve ag«« 
* "pounded with an appropnate and convenient amount of carrrer mat.n.1 wh, h 
ZZ^ry from about 5 to about 95 percent of the total composition. Dosage unt^^ 
rrll generally contam between ftom about 1 mg to about 500 mg of an ac.v 
, [redien,,typ,cally25mg,50mg, ,00mg,200m^300mg,400mg,500mg.600 

soo m. or .000 mg^^^_^^^ ^^^^^^ 
par.icularpa«en.wiUdepend«pon.varie.yotfac.orsineludi„8.heage,bodywe,ght, 
general h«lth, sex, die, time of administration, route of admrnrstratton. rate of 
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excretion, drug combination and the severity of the particular disease undergoing 

The foUowmg Examples describe the laboratory synthesis of specific 
compoundsofthe invention and are not meanttohm. the scopeof^e.— 

any way with respect to compounds or processes. It ,s understood that, although 
::cifJreagents, solvents, temperatures and time penodsareuse^^ 
possible equivalent alternatives that can be used to produce similar results. This 
invention is meant to include such equivalents. 

Abbreviations used herein have the following meanmgs: 

ABBREVIATION DEFINITION 



15 



20 



25 



Ac 

Boc 

BSA 

MCPBA 

Cbz 

Et 

HEPES 



IPE 
Me 
PCC 

PhMe-MeCN 

PMSF 

WSC.HC1 



acetyl 

t-butoxycarbony 
bovine serum albumin 
m-chloroperbenzoic acid 
carbobenzyloxy 
ethyl 

[4-(2-hydroxyethyl)-l- 
piperazineethane sulfonic 

acid] 
isopropyl ether 
methyl 

pyridium chlorochromate 
toluene acetonitrile 

-toluene sulfonylfluoride 
water soluble carbodiimide.HCl 
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EXAMPLE 1 

l-Methanesulfonyl-N-(5-phenyl-2-pyrazinyl)spiro[indoline-3,4'-Ei£end^^ 
carboxamide 100 ~~ 

5 




SO2CH3 SO2CH3 
1-3 



Step 1: Preparation nf Compound 1-2 



Phenyl chlorofonnate (0.64 mL, 5.1 mmol) was added to a 
10 vigorously stirred solution of 2-aniino-5-phenylpyrazine 1-1 (794 mg. 4.64 mmol) in 
pyridine (1 0 mL) at room temperature. After being stirred at room temperature 
overnight, the mixture was diluted with EtOAc to give a suspension, in which the 
desired compound precipitated out. The suspension was successively washed with 1 
N KHSO4, brine and dist. water. The precipitate was collected by filtration and dned 
15 to give phenyl N-(5-phenyl-2-pyrazinyl)carbamate 1-2 (847 mg, 63%). The filtrate 
was concentrated under reduced pressure to produce precipitate, which was collected 
and dried to give the second crop (340 mg, 25%). 
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Step 2: Pre paration o f Compound 100 



step L r iGjjait*!-!*-'** ^w...-, . ^ 

A mixture of phenyl N-(5-phenyl-2-pyrazinyl)carbamate 1-2 (7, 350 mg, 1 .20 mmol), 
l.methylsulfonylspiro[mdolme-3,4'-pipendine] hydrochloride 1-3 (400 mg, 1.32 
mmol) and Et3N (0.5 mL, 3.6 mmol) m CHC13 (6 mL) was heated to reflux for 3 h. 
5 After cooling, the mixture was diluted with EtOAc. washed with 10% citric acid, sat. 
NaHCOs and brine, dncd over MgS04, and concentrated under reduced pressure to 
start precipitation. The precipitate was collected by filtration and dried in vacuo to 
give 100 (517 mg, 93%) as a white powder. 

m.p.: 201 - 203 °C. 
10 IH-NMR (DMS0-d6) was consistent with the proposed title structure. 

FABMS: 464 (M + H) 

Compounds #101 - #137 were prepared from l-methylsulfonylspiro[indolme-3,4'- 
piperidine] hydrochloride and the appropriate phenyl carbamates according to the 
1 5 procedure described in Example 1 . 



N-[5-(3-fluorophenyl)-2-pyrazmyI]-l-methylsulfonylspiro[indoline-3,4'-piperidii 

I'-carboxamide 
20 m.p.: 203 - 205 °C. 

# 102 

N-[5-(2-methoxyphenyl)-2-pyrazinyl]-l-methylsulfonylspiro[mdohne-3.4- 

piperidine]- 1 '-carboxamide 
25 m.p.: 186- 188 °C. 
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# 103 

N-[5-(2-chlorophenyl)-2-pyrazinyl]-l-methylsulfonylspiro[indoline-3,4'-piperidine]- 

1 '-carboxamide 
m.p.: 197 - 199 °C. 

5 

#104 

l-methylsulfonyl-N-[5-(2-pyridyl)-2-pyrazinyl]spiro[indoline.3,4'-pipendine]-r- 

carboxamide 
m.p.: 234 -2 35 °C. 

10 

#105 

l.inethylsulfonyl-N-[5-(2-propenyl)-2-pyrazinyl]spiro[indoline-3,4'-pipendine]-r- 

carboxamide 

m.p.: 180.5-182.7 °C. 

15 

#106 . ^ 

l-methylsulfonyl-N-[4-(l-mehtyl-2-imidazolyl)phenyl]spiro[indoline-3,4'-pipendme] 

I'-carboxamide hydrochloride 
m.p.: 196 - 198 °C. 

20 

#107 

N-[4K2-ethyl-4-thiazolyl)phenyl]-l-rnethylsulfoiiylspiro[iiidolme-3,4'-pipendme]-l'- 

carboxamide 

m.p.: 242 -242.5 "C. 

25 

#108 

l-methylsulfonyl-N-[4-(4-pyridyl)phenyl]spiro[indohne-3,4'-piperidine]-l'- 

carboxamide 
m.p.: 272 - 274 °C. 

30 
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#109 

N-[4-(2-ethyl-4-pyridyl)phenyl]-l -methylsulfonylspiro[indoline-3 ,4'-piperidine]- 1 '- 
carboxamide hydrochloride 
m.p.: 220 - 222 °C. 

5 

#110 

N-(4-benzoylphenyl)-l-methylsulfonylspiro[indoline-3,4'-piperidine]-l'-carboxamide 

hydrochloride 
m.p.: 222 - 225 °C. 

10 

#111 

l-methylsulfonyl-N-[4-(2-thiazolyl)phenyl]spiro[indohne-3,4'-piperidine]-l'- 

carboxamide 

ni.p.: 143.2 - 147.4 °C. 

15 

#112 

l-methylsulfonyl-N-(5-phenyl-2-pyridyl)spiro[indoline-3,4'-piperidine]-r- 

carboxamide 
m.p.: 214 °C. 

20 

#113 

l-methylsulfonyl-N-(2-phenyl-5-pyrimidinyl)spiro[indoline-3,4'-piperidine]-l'- 

carboxamide 
m.p.: 251 -253 °C. 

25 

#114 

l-methylsulfonyl-N-(2-phenyl-5-pyridyl)spiro[indoline-3,4'-piperidine]-l'- 

carboxamide 
m.p.: 224 °C. 

30 

#115 

l-methylsulfonyl-N-(5-phenyl-2-pyrimidinyl)spiro[indoline-3,4'-piperidine]-l'- 

carboxamide 
m.p.: 122 - 123 °C. 

35 
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#116 

l-methylsulfonyl-N-[2-(l-pyrrolidinyl)-5-pyridyl]spiro[indoline-3,4'-pipericline]-l'- 

carboxamide 
m.p.: 252 - 254 "C. 

5 

#117 

N-[5-(4-chlorophenyl)pyrrazol-3-yl]-l-methylsulfonylspiro[indoline-3,4'-piperidine]- 

I'-carboxamide 
m-p.: 152- 156 °C. 

10 

#118 

N-[5-(5-methoxy-3-pyridyl)pyrrazol-3-yl]-l-methylsulfonylspiro[indoline-3,4'- 

piperidine]- 1 '-carboxamide 
m.p.:213-215°C. 

15 

#119 

1 -methylsulfonyI-N-(4-phenyloxazol-2-yl)spiro[indoline-3 ,4'-piperidine]- 1 '- 

carboxamide 
m.p.: 189- 192 "C. 

20 

#120 

N-[5-(3-methoxyphenyl)pyrrazol-3-yl]-l-methylsulfonylspiro[indoline-3,4'- 

piperidine]- 1 '-carboxamide 
m.p.: 158- 160 °C. 

25 

#121 

l-methylsulfonyl-N-(3-phenylisoxazol-5-yl)spiro[indoline-3,4"-piperidine]-l'- 

carboxamide 
m.p.: 235 - 237 °C. 

30 

#122 

N-[5-(3-chlorophenyl)pyrrazol-3-yl]-l-methylsulfonylspiro[indoline-3,4'-piperidine]- 

I'-carboxamide 
m.p.: 185- 187 °C. 

35 
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l-methylsulfonyl-N-(5-phenyl-l,2,4-thiadiazol-3-yl)spiro[indoline-3,4'-pipendine]-l- 

carboxamide 
m.p.: 133 - 136 °C. 

5 

#124 . 
N-[4-(3-methoxyphenyl)oxazol-2-yl]-l-methylsulfonylspiro[indolme-3,4'-pipendm6]- 

I'-carboxamide 
colorless amorphous solid. 
10 IH-NMR (DMS0-d6) ppm:l .62 - 1 .87 (4 H, m), 2.96 - 3.09 (2 H, m), 3.05 (3 H, s), 
3.78 (3 H, s), 3.92 (2 H, s), 4.04 - 4.16 (2 H, m), 6.87 (1 H, m). 7.04 (1 H, m), 7.19 - 
7.37 (7 H,m), 8.35(1 H.brs). 



#125 

15 l.methylsulfonyl-N-(5-phenylpyrrazol-3-yl)spiro[indoline-3,4'-pipendme]-r- 

carboxamide 
m.p.: 163 °C. 



#126 

20 N-[l-(3-methoxyphenyl)imidazol-4-yl]-l-methylsulfonylspiro[indohne-3,4'- 

piperidine]- 1 '-carboxamide 
m.p.:216-218°C. 



25 N-[l-(3-chlorophenyl)imidazol-4-yl]-l-methylsulfonylspiro[indoline-3,4'-piperidine]- 

1 '-carboxamide 
m.p.: 232 - 234 °C. 



#128 

30 N-(4-methoxybenzoxazol-2-yl)-l-methylsulfonylspiro[indoline-3,4'-pipendme]-l'- 

carboxamide 
m.p.: 195- 199 °C. 
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#129 

N-(5-fluorobenzothiazol-2-yI)-l-methylsulfonylspiro[indoline-3,4'-piperidine]-l'- 

carbox amide 
m.p.:243-244 °C. 

5 

#130 

l-inethylsulfonyl-N-(6-methylquinoxalin-2-yl)spiro[indoline-3,4'-piperidine]-r- 

carboxamide 
m.p.: 224 - 225 °C 

10 

#131 

1 -methylsulfonyl-N-(8-methylquinolin-2-yl)spiro[indoline-3 ,4'-piperidine]- 1 '- 

carboxamide 

m.p.: 219 - 220 °C. 

15 

#132 

N-(7-chloroquinoxalin-2-yl)- 1 -methylsulfonylspiro[indoline-3,4'-piperidine]- 1 

carboxamide 

m.p.:213-214°C 

20 

#133 

N-(6-methoxypyrido[2,2-d]thiazol-2-yl)-l-methylsulfonylspiro[indoline-3,4'- 

piperidine]-r-carboxamide 

m.p.: 179- 182 °C 

25 

#134 

N-(5-methoxybenzoxazol-2-yl)-l-methylsulfonylspiro[indoline-3,4'-piperidine]-l'- 

carboxamide 
m.p.: 194 - 196 °C. 

30 

#135 

N-(5-chlorobenzoazol-2-yl)-l-methylsulfonylspiro[indoline-3,4'-piperidine]-l'- 

carboxamide 
m.p.: 172-176 °C. 
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#136 

l-methylsuIfonyl-N-(l,5-naphthyridin-2-yl)spiro[mdoline-3,4'-piperidine]-l'- 
carboxamide 

pale yellow amorphous solid. 
5 IH-NMR (DMS0-d6) ppm:1.64 - 1.92 (4 H, m), 2.95 - 3.16 (2 H, m), 3.05 (3 H, s), 
3.93 (2 H, s), 4.18 - 4.30 (2 H, m), 7.04 (1 H, m), 7.18 - 7.37 (3 H, m), 7.66 (1 H, dd, 
J = 4.3, 8.'5 Hz), 8.14 (1 H, m), 8.22 - 8.30 (2 H, m), 8.80 (1 H, m), 9.84 (1 H, br s). 

#137 

10 N-(4-methyIbenzothiazol-2-yl)-l-methyIsulfonylspiro[indolme-3,4'-piperidme]-l'- 

carboxamide 
m.p.: 182- 183 "C. 

Compound #138 was prepared from 7-fluoro-l-methylsulfonylspiro[indoline-3,4'- 
1 5 piperidine] hydrochloride [prepared in analogy to the method described in US 

5,536,716] and phenyl N-(5-phenyl-2-pyrazinyl)carbamate according to the procedure 
described in Example 1. 

#138 

20 7-fluoro-l-methylsulfonyl-N-(5-phenyl-2-pyrazinyl)spiro[indoline-3,4'-piperidine]-r- 
carboxamide 

pale yellow amorphous solid. 

1H-NMR(CDC13) 5 ppm: 1.62 - 1.96 (4 H, m), 3.09 - 3.18 (2 H, m), 3.33 (3 H, s), 
4.14 - 4.26 (2 H, ra), 6.93 - 7.10 (3 H, m), 7.90 (1 H, brs), 7.97 (2 H, d, J = 6.8 Hz), 
25 8.56 (1 H, s), 9.54 (1 H, d, J = 2.3 Hz). 

Compound #139 was prepared from 6-fluoro-l-methylsulfonylspiro[indoline-3,4'- 
piperidme] hydrochloride [prepared in analogy to the method described in US 
5,536,716] and phenyl N-(5-phenyl-2-pyrazinyl)carbamate according to the procedure 
30 described in Example 1 . 
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10 



15 



!'Lo.l-m=.hylsulfo„yl-m5-phenyW-pyn.inyl)sp..olm«n^^ 

carboxamide 
m.p.: 234 - 237 °C. 

Compounds #140 - #144 were prepared from l.ethylsulfor,ylsp.ro[indoline-M^^ 
pmeridme] hydrochlonde [prepared in analogy to the method descnbed mUS 
5,536,7 1 6] and the correspondmg phenyl carbamates according to the procedure 
described in Example 1. 

!Xlsulfonyl-NKl-phenylimidazoM-yl)spiro[indoline-3,4^p 

carboxamide hydrochloride 
m.p.: 139 - 140 °C. 

ZbenzoylphenylH-ethylsulfon^^^^^^^ 

pale yellow amorphous solid. ^ a o Od 

\h.Lr (CDC13) 6 ppm-. , .44 (3 H. U - 7.4 Hz), 1.80 - ..85 (2 H - 2.04 

20 2 H .10 . 3.20 (2 H. m). 3.17 (2 H. U - 7.4 Hz), 3.97 (2 H, s), 4. , - 4 6 
H 6 8 6 9 (1 H br,), 7.08 (1 H, U - 7.3 Hz), 7.16 (I H, d, I - 8.1 Hz), 7.23 ( 
: 1 = 8.1 S a H, d. I = 8.1 HZ), 7.48 - 7.58 ,5 H, .), 7.76 . 7.83 

25 N"^4<hlo™ph=nyl)pyrmol-3.yll4-e,hytalfo^^^^^^ 

carboxamide 

m.p.: 249.0 - 249.8 °C. 

30 Z(4-chlorophenyl).soxazol-3-yl]-l-^^^^^^^^^ 
carboxamide 
m.p.: 178.3 - 178.5 °C. 
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15 
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25 



#144 . 

l-ethylsulfonyl-N-[l-(3-inethoxyphenyl)iniidazol-4-yl)spiro[mdolme-3,4'-pipendineJ- 

I'-carboxamide 

pale yellow amorphous solid 

IH NMR (CDC13) 6 ppm: 1 .43 (3 H, t, J = 7.5 Hz), 1 .75 - 1 .82 (2 H, m), 1 .89 - 2.00 
(2 H m) 3.01 - 3.13 (2 H, m), 3.16 (2 H, q, J = 7.5 Hz), 3.85 (3 H, s), 3.96 (2 H, s), 
4 lo'- 4 20 (2 H, m), 6.86 - 6.90 (1 H, m), 6.93 - 6.95 (1 H, m), 6.98 - 7.07 (2 H, m). 
7.14 (1 H, d, J = 7.5 Hz), 7.22 (1 H, t, J = 7.5 Hz), 7.33 - 7.41 (3 H, m). 7.56 (1 H, s), 
7.60 (1 H, s). 

Compound #145 was prepared from 1 -ethylsulfonyl-5-fluorospiro[indoline-3,4'- 
piperidine] hydrochloride [prepared in analogy to the method described in US 
5,536,716] and phenyl N-(l-phenylimidazol-4-yl)carbamate according to the 
procedure described in Example 1. 

#145 . 

l-ethylsulfonyl-5-fluoro-N-(l-phenylimidazol-4-yl)spiro[indoline-3,4'-pipendme]-l- 

carboxamide hydrochloride 
m.p.: 140 - 141 °C. 

#146 

l.methylsulfonyl-N-[5-(l,3,4-thiadiazol-2-yl)-2-pyrazinyl]spiro[indoline-3,4'- 

piperidine] - 1 '-carboxamide 
m.p.: 247 - 249 °C. 

#147 

l-methylsulfonyl-N-[5-(1.2,4-thiadiazol-5-yl)-2-pyrazinyl]spiro[indoline-3,4'- 

piperidine] - 1 '-carboxamide 
m.p.:234-238°C. 



30 
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#148 

6-fluoro4-methylsulfonyl-N45-(13,4-thiadiazol-2-yl)-2-pyrazinyl]spiro[indolme^ 

3 ,4'-piperidine]- 1 '-carboxamide 
m.p.: 242 - 243 °C. 

5 

#149 

6-fluoro4-methylsulfonyl-N-[5-(l,2,4-thiadiazol-5-yl)-2-pyrazinyl]spiro[m^^^^^ 

3 ,4'-piperidine] - 1 '-carboxamide 
m.p.: 237 - 239 °C. 

10 



Compounds #150 and #151 were prepared from 5-fluoro-l- 
methylsulfonylspiro[indolme-3,4'-piperidine] hydrochloride [prepared in analogy to 
the method described in US 5,536,716] and the corresponding phenyl carbamates 
1 5 according to the procedure described in Example 1 . 



#150 

5-fluoro-l-methylsulfonyl-N-[5-(l,3,4-thiadiazol-2-yl)-2-pyrazinyl]spiro 
3,4'-piperidine]-l '-carboxamide 
20 m.p.: 262 -266 °C 



#151 

5-fluoro-l-methylsulfonyl-N-[5-(l,2,4-thiadiazol-5-yl)-2-pyrazinyl]spiro[mdolme- 

3,4'-piperidine]-l'-caiboxamide 
25 m.p.:239-240°C. 



#152 

l-ethylsulfonyl-N-[5-(l,3,4-thiadiazol-2-yl)-2-pyrazinyl]spiro[indoline-3,4'- 

piperidine]-r-carboxamide 
30 m.p.:193-194°C 
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#153 



^e,hylsu,fonyl-N-P<l,2,4-thiadiazol-5-yl)-2-pyrazinynspirolindoUne^^ 

piperidinel-l'-carboxaniide 
5 m.p,:2ll-214°C 

compound «154 was prepared from ,.e*yMfonyl-6-nuorospta[indoline-M'- 
p,peridMhydrocHoride(preparedin-ogy.o.hen«hodd=sc,ibedmUS 
5,Ljl61andphenym-15K13^.Wadiazol-2-y.V2.pyraztayllcarbama.= acco^^ 

10 to the procedure described in Example 1 . 

!Xlsulfo„yl-6-nuoro.N.[HlA4-.h,adiazol-2-yl)-2-P^^^^^^ 

piperidine]- 1 '-carboxamide 
15 m.p.:228-230<'C. 

!!Iylsulfonyl-5-fluoro.N-[5<l,3.4-t^^^^^^^^ 
piperidine]-l'-carboxamide 

20 m.p.:223-224°C. 
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EXAMPLE 2 

N-(2.benzothiazolyl)-l-methylsulfonylspiro[indolme-3,4'-pipend.ne]4' 
narhoxamide 200 

.0^ /N^/S, 



10 



15 



HCI H 




2-2 



NaOH / DMSO 




10 M aqueous NaOH solution (75 uL) was added to a solution of 1- 
.ethyl ulfonylspiroMoline-3.4>peri^^^^^ (225 mg 0.7Wo^ 

TdMSO (2.5 mL). Phenyl N-(2-benzothiazolyl)carban.ate 2-2 (200 mg, 0.74 mmol) 
was added to the mixture, and the resulting mixture was stirred at room temperature 
for 20 h The mixtrue was diluted with water and extracted with EtOAc. The organic 
Ixtract was lid with dil. NaOH andbri^ 

was evaporated, and the residue was purified by silica gel column chromatography to 

give 200 (279 mg, 85%) as a colorless amorphous solid. ^ ^ . 

H-NMR(CDC13)5ppm:1.72.1.84(2H,m),1.88-2.00(2H m) 2. 2(^^ 

3.06 (2 H. t, J = 13.0 Hz), 3.86 (2 H, s), 4.23 - 4.33 (2 H, m). ^•03-7- ^ 7.20 
- 7.28 (3 H, m), 7.38 - 7.42 (2 H, m). 7.51 - 7.61 (1 H, m), 7.70 - 7.75 (1 H, m). 
FABMS:443(M + H) 

Compound #201 was prepared from l-methylsulfonylspiro[indoline-3,4--piperidm^ 
hydrochlonde [prepared by the method described in US 5,536,716] and phenyl N-(3- 
20 biphenylyDcarbamate according to the procedure described in Example 2. 



r3-biphenyM-methylsulfonylspiro[indoline-3,4--piperidine]4^carboxamid^ 
ra.p.:211 -212°C. 
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compound mi was prepared fron, 5.nuoro-l-me.hyls„lfonylsp.ro[mdolir,e_3,4'- 
^^dinel hydrochloride (prepared ,n analogy to the method described m US 
SOT ICenyl N.«-2-PVra..ny.)carha.a,e accord.ng to »,e procedure 

5 described in Example 2. 

"Lo-l.n,e,hylsulfo„y.-N-(5.phe„y.-2-pyrazinyl)spiro[i^^^^^^^^^ 

carboxamide 
10 m.p.: 215.5- 215.8 °C. 

Compound #203 and#204 were prepared from 1-ethylsuW^ 

piperidine] hydrochloride [prepared m ar^alogy to the method descnbed m US 
r r716UdphenylN-[l-(3-fluorophenyl)-4-«^^^^^^ 

described in Example 2. 

!Zlsultonyl-N-[N(3-fluorophenyl)imidazol.4.yl]spi..lta^^^^^^^ 

20 carboxamide 

m.p.:200-202°C. 

rXlsulfonyl-N-l.-(2-fluorophe„y»™''-'«°'-"^^^^^^^^ 
25 carboxamide 

m.p.: 180 -181.5 °C. 
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EXAMPLE 3 

N-(4-acetylphenyl)4-sulfamoylspiro[indoline-3,4'~piperidine]-r- 
rarboxamit ie 300 — 



HCl H 




SO2NH5 



300 



l.sulfamoylspiro[indoline-3,4--piperidine] hydrochloride 3-1 was prepared by the 
procedure described in WO 9602530. 

To a suspension of l-sulfamoylspiro[indoiine-3,4'-piperidine] hydrochloride 3-1 
10 (lOOmg, 0.33mmol) and phenyl 4-acetylphenylcarbamate 3-2 (92mg, 0.36imnol) in 
CHCL3 (3mL) was added Et3N (0.23mL, 1.65inmol) at room temperature. The 
reaction mixture was heated to reflux for 1 h. The resulting suspension was cooled to 
room temperature. The resulting suspension was filtered and the filter cake was 
washed with CHC13 to give 300 (47 mg, 33%) as a white solid. 

15 HI * 233 236^C 

Th-NMR (DMS0-d6) was consistent with the proposed title structure.FABMS: 429 

(M + H) 
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EXAMPLE 4 



N-(5-phenyl-l,3,4-thiadiazol-2-yl)-l-sulfamoylspiro[indoline-3,4'- 
ppp.ridme1-l '-''^'-h"^a"^^de 400 




10 



SO2NHB0C SO2NHBOC 




g^ep 1: Preparation "f rnmpound 4-2 



Chlorosulfonyl isocyanate (2.70 mL, 31.1 nunol) was added to a stirred 
solution of .../-butyl alchol (2.96 n.L, 31 .1 rmnol) in EtOAc (400 mL) at -40°C and 
the resulting mixture was stirred at -20 °C for 20 min. The mixture was cooled to - 
78°C and a solution of 4-1 (5.00 g, 15.5 mmol) in EtOAc (40 mL) was added to the 
reaction mixture. The mixture was allowed to warm to room temperature and stirred 
Tu h TheTeaction mixture was washed with sat.NaHCOs, mO and bnne, dned 
(Na2S04), and concentrated. The residual oil was purified by silica gel column 
chromatography (80 g, hexane-EtOAc 4:13:12:1) to give 4-2 (2.13 g, 27%). 

1 K ^ien 2' Pr maration o f compound 4-3 TZT^T^. 

^ of compound 4-2 (41 1 mg, 0.820 mol) and 20% Pd(0H)2- 

C (200 mg) in THF (4 mL) and MeOH (4 mL) was stirred under atmospheric pressure 
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of hydrogen for 3 h. The catalyst was filtered off, and the filtrate was concentrated to 
give compound 4-3 (215mg, 71%). 

Step 3: Preparatior of compound 4-4 

5 EtsN (0.285 mL, 1 .46 mmol) was added to a stirred mixture of 4-3 

(250 mg, 0.681 mmol) and phenyl 5-phenyl-l,3,4-thiadiazol-2-ylcarbamate (202 mg, 
0.681 mmol) in CHCI3 (3 mL), and the mixture was heated to reflux for 3 h. After 
being cooled to room temperature, the mixture was concentrated under reduced 
pressure. The residual oil was purified by silica gel column chromatography (10 g, 
10 hexane-EtOAc-MeOH 1:1:0- 8:8:1) to give 4-4 (208 mg, 54%). 

Step 4 Preparation of N-(5-phenyl-l,3,4-thiadiazol-2-yl)-l- 

sulfamoylspiro[indoline-3,4'-piperidine]- 1 '-carboxamide 



25 



30 



400 



15 To a stirred mixture of 4-4 in CHCI3 ( 1 mL) was added TFA (1 mL). 

The mixture was stirred for 14 h and concentrated. The resulting mixture was diluted 
with EtOAc, washed with sat.NaHC03 and brine, dried (Na2S04), and concentrated. 
The residual solid was crystallized firom EtOAc and isopropyl ether to give compound 
400 (130 mg, 76%) as colorless crystals. 

20 m.p.: > 300 °C. 

IH-NMR (DMS0-d6) was consistent with the proposed title structure. 

FABMS:471 (M + H) , u * ■ 

Compounds #401 and #402 were prepared using the appropnate phenyl carbamates in 
analogy to the procedure of Example 4. 



#401 

N-(4-phenyloxazol-2-yl)-l-sulfamoylspiro[indoline-3,4'-piperidine]-r-carboxaraide 
colorless amorphous solid. 

lH-NMR(DMS0-d6) 8 ppm: 1.59 - 1.69 (2 H, m), 1.71-1.85 (2 H, m), 2.95 - 3.10 
(2 H, m), 3.81 (2 H, s), 4.05 - 4.17 (2 H, m), 6.98 (1 H, m), 7.17 (1 H, m), 7.18 - 7.48 
(6 H, m), 7.68 - 7.75 (2 H, m), 8.33 (1 H, s). 



#402 

N-(3-phenyIisoxazol-5-yl)-l-sulfamoylspiro[indoline-3,4'-piperidine]-r-carboxamide 
35 m.p.: 226 - 227 °C. 
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EXAMPLE 5 

5 1 .Methanesulfamoyl-N-(5-phenyl-l ,3,4-thiadiazol-2-yl)spiro[indoline- 
3.4'-piDeridine]-r-carboxamide 500 





Step 1 : Preparation of compound 5-2 

To a stirred solution of 5-1 (542 mg, 1.08 mmol) and iodomethane 
(0.202 mL, 3.24 mmol) in DMF (3 mL) was added sodium hydride (contained 60% 
oil dispersion, 52 mg; 1.30 mmol) at 0 °C. The mixture was stirred at room 
temperature for 2 h. The reaction mixture was poured into sat. NH4CI and extracted 
with EtOAc. The organic layer was washed with brine, dried (Na2S04), and 
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concentrated. The residual oil was purified by silica gel column chromatography (20 
g, hexane-EtOAc 6:1->4;1) to give compound 5-2 (495 mg, 83%). 

Step 2: Preparation of compound 5-3 

5 A mixture of 450 mg (0.898 mmol) of 5-2 and 200 mg of 20% Pd(0H)2-C in THF (5 
mL) and MeOH (5 mL) was stirred under H2 for 14 h. The catalyst was then filtered 
off and the filtrate was concentrated to give compound 5-3 (371 mg, 99%). 



Step 3: Preparation of 1 -methylsulfamoyl-N-(5-phenyl-l ,3,4- 

thiadiazol-2-yl)spiro[indoline-3,4'-piperidine]-l'- 

carboxamide 500 — 

To a stirred mixture of 5-3 (185 mg; 0.486 mmol)and phenyl 5- 
phenyl-l,3,4-thiadiazol-2-ylcarbamate (144 mg; 0.486 mmol)in CHCb (2 mL) was 
added 0.285 mL (1 .46 mmol) of Et3N. The mixture was refluxed for 3 h and cooled to 
room temperature. Isopropyl ether was added to the mixture, and the resulting 
precipitate was collected by filtration to give crude product of 5-4. 
The crude product was dissolved in CHCI3 (1 mL), and TFA (1 mL) was added. The 
mixture was stirred for 14 h and concentrated. The residue was dissolved in EtOAc, 
washed with sat.NaHC03 and brine, dried (Na2S04), and concentrated. The residue 
was triturated with CHCI3 to give 500 (130 mg, 55%) as a coloriess solid. 
m.p.:230-231 °C. 

IH-NMR (DMS0-d6) was consistent with the proposed title structure. 
FABMS:485 (M + H) 
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EXAMPLE 6 





Ac 

600 



Step 1: Preparation of Compound 6-2 

To a solution of 6-1 (267 mg, 0.87 mmol) in THF (5 mL), were added 
Et3N (0.356 mL, 2.56 mmol) and AcCl (0.092 mL, 1.30 mmol). The resulting mixture 
1 0 was stirred at room temperature for 1 h. The mixture was diluted with ethyl acetate, 
washed with saturated NaHCOs and brine, dried (MgS04), and concentrated under 
reduced pressure. The residue was purified by silica gel column chromatography ( n- 
hexane/ethyl acetate 2/1- 1/1- 1/2-* 1/4- 1/8 (v/v)) to give 6-2 (260 mg, 82 %). 

15 Step 2 Preparation of Compound 6-3 _ 

To a solution of 6-2 (260 mg, 0.71 mmol) in EtOHA"HF (6 mU2 mL), 
was added 20 % Pd(0H)2-C (110 mg). The resulting mixture was stirred under H2 at 
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„„„ .^perature oven,i^t The Calys. was m...a o,I, a^a *c f,>ua.e was 
co»:entn.t«i mder mluced pressure lo give M ( 1 55 rag. 91 /.). 

addedE.3>.(0.256™L.,.S4,».o,)an.phe„y,5.phenyH,3,4-MadiazoK^^^^ 
, >, „ s 4 II 82 m» 0 61 ramol). The resulting mixture was sOrred under rellux 

™. CHC^ ta^X^ sat^edNaHCO, and briue. The organic layer was dned 
,0 :4o4'lconcen.ratedunderr^u«dpressur..Theresiduewas.„t^tedw,th 

Et20 to give 600 {176 mg, 66 %) as a white solid. 
mp.:260''C. 

IH-NMR (CDC13) was consistent with the proposed title structure. 
FABMS:434(M + H). 

Employing the procedure substantially as described ,n Example 6 but substituting the 
!^oplephenyl carbamates, forthephenyl5-phenyl-I3^^^^^^^^^^ 
JLbamate used m Step 3 thereof, the following compounds were prepared. 

!!!lyl-N-(4-b.phenyl)spi^^^^^^^^ 

.NK4-phenyloxazol-2-yl)spiro[indolme-3.4'-piperidme]-r-carbo^ 



#602 

1 -acetyl 
25 

#603 



,.acetyl-N-[H3-chl«rophenyl)isoxazol.5-yllspiro[indoliue.3,4'-piperidinel.l'- 

carboxamide 



l!!ly,.N.[4.(3.pyndyl)phenyllspiro[indoline.3.4-.piperidine>r-carboxainide 



!!!!tyl-N-[3-(4-chlorophei.yl)pyra.ol-5-yllspiro[i„doli„e-3,4--piperidmel-r- 
35 carboxamide 
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#606 , ■ • 1 1' 

l-acetyl-N-(7-inethoxybenzothiazol-2-yl)spiro[mdoline-3,4 pipendineJ-1 - 

carboxamide 

5 

#607 . 
l-acetyl-N-(2-methylbenzothiazol-6-yl)spiro[indoline-3,4'-pipendme]-l- 

carboxamide 

10 #608 , ^ .. 

l-acetyl-N-(quinolin-2-yl)spiro[indoline-3,4'-piperidme]-l -carboxamide 

#609 . r -J V , ^' 

l-acetyl-N-[3-(3-inethoxyphenyl)-l.methylpyrazol-5-yl]spirolmdolme-3,4- 
1 5 piperidine]- 1 ' -carboxamide 

!rc!tyl-N-[3-(3-chlorophenyl)-l-methylpyrazol-5-yl]spiro[iridoline-3,4 
r -carboxamide 



20 



!-t!!tyl-N-(5-pheriyl-1.2.4-thiadiazol-3-yl)spiro[indoline-3,4'piperi^^^^ 
carboxamide 



!!c!tyl-N-(3-pheaylpyrazol-5-yl)spiro[mdolme-3,4'-piperidin^^ 
ttcetyl-N-(2-phenylpyrazin-5-yl)spiro[indoline-3,4'-piperidine]-r-carbo^ 

30 

!.tllyl-N-(3.phenylpyndaziri-6-yl)spiro[indoline-3,4^piperidine]-r-carb^ 



35 ltl!tyl-N-(5-phenylpyrimidiri-2-yl)spiro[xndoline-3,4'-p.peridine]-l'-carbox^^^^ 
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#616 



l-acetyl-NK2-phenylpyrimidin-5-yl)spiro[indoline-3,4'-pipendine]-l'-carboxaniide 

EXAMPLE 7 



l-Fonnyl-N-(5-phenyl-l,3,4-thiadiazol-2-yl)spiro[indoline-3,4'- 
p i pfiridinel-l '-'-ai-hoxainide 700 



Cbz 




7-1 



7-3 




10 



700 



Steo 1 • Preparation nf Compound 7-2 ___ — - 

A mixture of 7-1 (300 mg, 3.54 mmol) andp-TsOH.H20 (10 mg) m 

ethyl formate (5 mL) was stirred under reflux for 20 hr. After being cooled to room 
15 temperature, the reaction mixture was concentrated under reduced pressure. The 
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residue was taken up with CHCI3, which was washed with saturated NaHC03 and 
brine. The organic layer was dried (MgS04) and concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography (n-hexane/ethyl acetate 
4/l->l/l (v/v)) to give 7-2 (290 mg, 89 %). 

5 

Step 2 - Preparation nf Compound 7-3 . — 

To a solution of 7-2 (290 mg, 0.83 mmol) in EtOHATHF (7 mL/5 mL) 
was added 20% Pd(0H)2-C (360 mg). The resulting mixture was stiired under H2 at 
room temperature overnight. The catalyst was filtrated off, and the filtrate was 
10 concentrated under reduced pressure to give 7-3 (160 rag, 89 %). 

Step 3 : Preparation of Compound 700 

Compound 7-3 (320 mg, 1 .48 mmol) was dissolved in CHCI3 (5 mL), 

and Et3N (0.560 mL, 4.02 mmol) and phenyl 5-phenyl-l,3,4-thiadia2ol-2-ylcarbamate 
15 ( 400 mg, 1.34 mmol) were added. The resulting mixture was stirred under reflux for 

1 h. The reaction mixture was cooled to room temperature and diluted with CHCI3, 

which was washed with saturated NaHC03 and bnne. The organic layer was dried 

(MgS04) and concentrated under reduced pressure. The residue was purified by silica 

gel column chromatography (n-hexane/ethyl acetate/methanol 
20 10/1/0- 6/1/0- 1/1/0- 6/6/1- 3/3/1- l/l/l(v/v/v)) to give 7-4 (200 mg, 72 %) as a 

white amorphous solid. 

IH-NMR (CDC13) was consistent with the proposed title structure. 
FABMS:420(M + H) 



25 
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EXAMPLE 8 



l-Dimethylcarbamoyl-N-(5-phenyl43,4-thiad.azol-2-yl)sp.ro[m 
T A'.pi pftridineVr - ^--h^vaTnide 800 ^ 



Cbz 




8-1 



8-2 




10 



800 



Of»« 1 • rrmnnti"^ rnmpound 8-2 — ' 

^ ^^l^i^i-^^^n^g, . .30 ™oO ,n DmFF nL), wa« added 
.aH (« 2.60 ..o,, cashed wUh d^ n-hexane .efore use, and *e ™x»e wa. 
!Zd at rol .en,p.ra.ure for 30 m.n. Dimethyl carbamoyl chlond (0.18 mU 1.95 

riTadded .0 .^e mix^re, a„d .he reaodon mix«re sUrred « room 
I era»e for 24 h. The mixture was diluted with cdtyl aeeUte. washed wtth 
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A '.A {\A^<^C)A\ and concentrated under reduced 
hexane/ethyl acetate \/\->y2-*u'* K^' n 



5 Step 2 



10 



was added 20/o P^^^^^^ J ^^^^^^^ ^^^^ 

room temperature, overnight. The catalyst 
concentrated under reduced pressure to give 8-3 (320 mg, 



15 



20 



Stepll 



Compound 8-3 (300 mg, 4.fl,iadiazol-2-ylcarbamale ( 

jc„Nra44ml 3.15nimol)andphenyl5-pheiiyl-l,3.«inia'' ; 
and Et3N (0.44 ml i 

3 17 mg, 1 .05 mmol) were added. The '^^^ ^rature and extracted with 
overnight. The reaotron '~^:^^:roTndbnne. Ttteorgantc .aye, 

rI::lCo.ve.00,334mg,6.%,asawh,.esohd. 

m-i^i^3) «a. — t with the propo^ .We s™.»re. 
FABMS:463(M + H) 

compounds. In wh.ch X ,s earhon atom a^d Z is atom in «,e 

foUowinggenerai formula, .eS-^P--^"-*-*'"^-"'"'- 



25 
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EXAMPLE 9 



1-Aretvl-N-G-Qu i"'^l'nvUsnirorindoline-^.4'.cvclohexRTie1-r-carhoxamide 900, 
COOH COOH -OH 




COOMe 



Terephthalic acid 
monomethyl ester 




COOMe 
9-1 



COOMe 




COOMe 
9-2 



COOMe 




COOH 



9-6 



9-8 



9-7 
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Step 1: Prpparaiion of rnmpound 9-1 



A mixture of terephthalic acid monomethylester (40.0 g, 0.222 mol) 
H so/ Rh C {wet)(40 g) in 1,4-dioxane (200 mL) and MeOH (160 mL)was stirred 

concentrated to give 41 .0 g (99%) of 9-1. 



10 



15 



20 



etpn 7- Prenaration o f Tompound 9-2 . . — 

To a stirred solution of 41.0 g (0.220 mol) of 9-1 in THF (200 mL) 
cooled at 0°C was added 27.4 mL (0.289 mol) of MeiS-BHs- The solution was stirred 
at room temperature for 3h and AcOH (6 mL) was added. The resulting mixture was 
diluted with H20 and extracted with EtOAc. m organic layer was washed wUh 
brine, dried (Na2S04), and concentrated to give 36.1 g (95 /o) of 9-2. 



25 



30 



cteo 3- PrR paration o f rnmpound 9-3 

To a stirred mixture of Celite (10 g) and 9-2 (3.00 g; 17.4 mmol) m 
CH2C12 (60 mL) was added PCC (11.3 g; 52.3 mmol). The mixture was stirred at 
room temperature for 3h and diluted with hexane (1 00 mL). THe resulting mixture 
was then filtered and the filtrate was concentrated to give 9-3 (2.65g; 90%). 

Step 4- Prp paration p f r.nmpound 9-4 

To a stirred solution of 9-3 (2.65 g; 15.6 mmol) in 35 mL of PhMe- 
MeCN (39-1) cooled at 0°C were added phenylhydrazine (1.54 mL; 15.6 mmol) and 
TTA (3 61 mL; 46.8 mmol). The mixture was stirred at room temperature for 16h and 
MeOH (35^) was added. The mixture was cooled to 0°C and NaBH4 (885 mg; 
23 4 mmoDwas added and stirred at 0°C for Ih. The reaction mixture was poured mto 
!at N^C03 and extracted with EtOAc. T^e organic layer was washed with H2O and 
brine, dried (Na2S04), and concentrated to give the crude product 9-4 (3.60 g). 

Step 5- Preparation of rnmnound 9-5 and 9-6 . 

To a stirred solution of crude product 9-4 in THF (50 mL) cooled at 
0°C were added EtsN (6.52 mL; 46.8 mmol) and AcCl. (2.22 mL; 31.2 mmol) The 
mixture was stirred at 0°C for Ih then poured into 10% citric acid. The resulting 
mixture was extracted with EtOAc. The organic layer was washed with sa . NaHCOs 
and brine, dried (Na2S04), and concentrated. The residual oil was purified by silica 
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10 



,e, co,u™ ch«>m3.o^hy (lOOg, hexa.e-E.OAc 3: ,-.2:1^4:3) » give 577 n,g of 
9-5 (14%) and 1.42 gof the mixture of 9-5 and 9-6(33%). 

rr;:i.rEr"reranl.a.e.wa,wa.hedw)d,h.ne,dHed(Na,SO..^ 

, •iw.cnnnfiedbv silica gel column chromatography (80g, 

Sc^^orrro:;):^"^^^^^ 

(44%). 

Steo 7- p^^T^^ratrnTi of Compound 900 — " 

^ -^ined solution of 20 ml^^ITn^ of 9-7 (20 mg; 733 
^ol)and3— inoline(21mg;733mmo,.p^^^^^^^^^^ 

nurified bv silica gel column chromatography (5 g, hexane-EtOAc-MeOH 
, r"o!^^^^^^ 900(17.0mg;58%)asacolorlessamorphous 



IH-tMR (DMS0-d6) was consistent with the proposed title structure. 
FABMS:400(M + H) 

«qoi - #905 were prepared from the appropriate amines in 
The following compounds #901 wfm wcic ^ y 

analogy to the procedure of Example 9. 



25 



rs-N-(4-biphenylyl)-l-me.hylsulfo„ylspMWolm=-3,4'.cyclohexanel-l'. 

30 carboxamide 

m.p.: 119.8- 120.5 °C. 
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carboxamide 

m.p.: 212.5- 213.0 °C. 

carboxamide 
m.p.:212-213°C. 

10 

^s-N4^(3.5.difluo,ophe„yI)Wda.o.-^y■^'--*y>-'f™>''='''"'^ 
cyclohexane]-l'-carboxamide 

m.p.:287-292°C. 

15 

rs-N4.-(4-fluorophenyI),m,<U-M*^-*y'-'f^^^^^^^^^ 
cyclohexane]-l'-carboxamide 

m.p.: 264 - 266 °C. 

EXAMPLE 10 

23-Dihydro4-methanesulfonyl-N-(5-phenyl-pyrazinyO^^^^^^ 
indene:3.4:.piE^ 

25 
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Boc 




10-1 

Boc 




SO2CH3 



1000 
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^ i;;^;;;;^^;^^ described m us Patent 

, To a solution of mdene 10-1 (9.82g, 34. Wol) m THF (100n.L) 

' slowlyadded2MBH3.SMe2.nTHF(24.1n.L,48.2nunol)at0= Afterb^ 

Z 4 h at oo, the ..tare was treated wUh 2N NaOH (lOOmL) and Wo H2O2 (25mL) 
for30n..atO^Theorganiclayerwassepara.dandthea.ue^^^^^^^ 
with etherd OOmL x2) .The combined organic layer was washed with 5 /o Na2S203 
,0 : eo lbnne,dried(Na2S04>andwasevaporatedo^^ 

hsiUcaselco.u.nchro.atographyhexane/ethylacetate(600.^ 

10-2 (4.83 g, 46%) as an amorphous solid and its regioisomer 10-3 (5.02 g, 48 /o) as 

solid. 

^ ^7i;^n of alcohol 10-2 (4.83g, 15.9mmol)mCHCl3 (70mL) 

•u, • ^Af;w Was slowly added methanesulfonyl chloride (2.46mL) at 

»as washed with aqueous NH4CI, satun..ed aqueous NaHCOj and bnne, dned 

20 (Na2S04-) and concentrated i« vflCMO. 

The residue was dissolved in DMF(40mL) and sodium thiomethoxide 

a 23 R 31 8 mmol) was added to the solution. After being stirred for SOmin at room 
S^^et^e thereLingmix^ 

ax^d washed with water and brine. The organic layer was dned (Na2S04) and 

25 ^%-;::,,,,_,,s^ 

47.7 mmol) was added to the solution at 0^. After ^^^^^^^^ 
suspension was added aqueous Na2S203 and aqueous NaHCOS- The mixture w 
ILted wUhBt20.and washed withsa.ratedNaHC03aqueoust^^^^^^^^^^ 
30 The organic layer was dried (MgS04), and concentrated tn vacuo. The res due was 
purified by silica gel chromatography (Merck 7734, 300 mL, Hexane/ethyl acetate = 
1/1) to give 5.33g(92%) of sulfone 10-4. 
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Sigp 3: Preparation of Compound 10-5 __ 

Sulfone 10-4 (5.27g) was dissolved in ethyl acetate (50mL) and the 
solution was treated with 4N HCl in ethyl acetate (lOmL) at 0°. After being stirred for 
2.5 hr. at room temperature, to the mixture was again added 4N HCl in ethyl acetate 
(lOmL). After being stirred for 2.5 h, the resulting mixture was evaporated and the 
residue was suspended in ethyl acetate and collected to give amine HCl salt 10-5 (3.72 
g; 85%) as a white solid. 

Step 4: Preparation Compound 1000 



Amine HCl salt 10-5 (160mg) and phenoxy compound 10-6 (153 mg, 
0.53 mmol)were suspended in CHCI3 (3.0mL) and triethylamine (0.16 mL), and the 
suspension was refluxed for 3 h. The resulting mixture was cooled to room 
temperature. After diluting with ethyl acetate, the organic layer was washed with 
NH4CI aqueous, saturated aqueous NaHCOs and brine. The organic layer was dned 
15 (Na2S04) and concentrated in vacuo. The residue was suspended with ethyl acetate 
and IPE. and collected to give urea 1000 (177 mg) as a solid. 

The following compounds were prepared by the procedures deesdcribed in Example 
10 procedure of Example 10. 

20 

#1001 

2,3-dihydro-l-methylsulfonyl-N-(4-phenyl-2-oxazolyl)spiro[lH-indene-3,4- 

piperidine]-l'-carboxamide 
amorphous solid. 

25 IH-NMR (CDC13) 5 ppm: 1.79 - 1.87 (2 H, m), 2.00 - 2.10 (2 H. m), 2.42 (1 H, dd, J 
= 14 5 Hz 6.5 Hz). 2.75 (1 H, dd, J = 14.5 Hz, 9.6 Hz), 2.80 (3 H, s), 2.99 - 3.09 (2 H 
m), 4.56 - 4.61 (2 H, m), 4.72 (1 H. dd. J = 9.6 Hz, 6.5 Hz). 7.21 - 7.49 (10 H, m). 
7.69(lH,d,J = 7.6 Hz). 
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*2»-.-me.hy,s».fonyl-W3K3-ch.o™ph«,yl)-5— ^ 
3,4'-piperi(iinel-r-carboxamide 

H ^ 9 7Q n H dd J = 14.3 Hz, 9.3 Hz), 2.96 (3 H, s), 3.20 - 3.23 (2 H, m), 4.3U 
'h 1) 4 ^ 1 H, dd, J = 9.3 HZ, 6.2 Hz), 6.63 (1 H, s), 7.29 - 7.34 (1 H, 
: 3S ^ 7 H; ^)! 7.52 - 7.34 (2 H, .), 7.66 (1 H, d, J = 7.5 Hz), 7.81 - 7.84 (1 H. 
m),7.89(lH,d,J = 1.2Hz),9.50(lH,s). 

EXAMPLE 11 

2,3-Dihydro-l-methylthio-N-4-biphenylylspiro[lH-indene-3,4'- 
p ; p>^ria;ne1-l-C "^^"^''"^ide 1100 
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Steo 1 • Preparation of rnmpound 11-2 

^ To a solution of alcohol 11-1 (1 .05g, 3.46niinol) m CHCI3 d 5mL) and 

triethylamme (1.45mL, 10.4mmol) was added •-^^h^"^-/^"^^;,^'^^^ 
6 92 mmol) at 0°. The mixture was stirred for 15 mm and was diluted with Et20. The 
organic layer was washed with NH4CI aqueous, aqueous saturated NaHC03 and 
brine, dried (Na2S04) and concentrated vacuo. The residue was dissolved in 
DMSO (15mL) and potassium thioacetate (395 mg, 31.1 mmol) was added to the 
solution After being stirred for 1 .5 h at room temperature, the resultmg mixture was 
outdmtwaterandextra^^^^ 

and brine, dried (Na2S04), and concentrated in vacuo. The residue was punfied by a 
silicagel chromatography (WAKO C-200, Hexane/ethyl acetate = 8/l->5/l) to give 
thioacetate 11-2 (1.05 g; 89%). 



15 



20 



25 



g^gp 2- Preparation "f r.nmpound 11-3 ■ 

Thioacetate 11-2 (222 mg, 0.614 mmol) was dissolved in ethyl acetate 
(2 OmL) and the solution was treated with 4N HCl in ethyl acetate (5.0mL). After 
being stirred for 3.5 h. at room temperature, the resulting mixture was evaporated and 
thTrele was co-evaporated three times with CHCI3 , was diluted and collected to 
give amine HCl salt 11-3 (201 mg, quant.) as an amorphous solid. 



S^gp 3- Preparation r .f rnmpound 11-5 . ..^ . 

Amine HCl salt 11-3 (201 mg, 0.614 mmol) and phenoxy compound 
11-4 (176 mg; 0.608 mmol)were suspended in CHCI3 (6.0mL) and triethylamme 
(0 200 mL), and the suspension was refluxed for 3 h. The resulting mixture was 
cooled to room temperature. After diluting with ethyl acetate, the organic layer was 
wLd with aqueous NH4CI, saturated aqueous NaHC03 and bnne. The organic 
layer was dried over Na2S04 and concentrated in vacuo. The residue was suspended 
with ethanol and collected to give urea 11-5 (235 mg; 84%) as a solid. 



30 Step 4: Preparation r >f rnmpound 11-6 



Urea 1 1-5 (200mg) was dissolved in methanol (3.0 mL) and THF 
(3 OmL) and the solution was treated with 2N NaOH aqueous (3.0mL) at 60° for 1 .5 
h The resuhing mixture was poured into water and extracted with ethyl acetate, and 
washed with brine. The organic layer was dried (Na2S04) and concentrated ^n vacuo. 
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X..s.ue„3..u.pe„.e.w..e.y.3ee.,ca„a.e,a„e,aMco,>ec.ea.og.ve..o. 
11-6 (155 mg; 85%)as awhite solid. 
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compound 1100 (72.6 mg; 88%)as a white solid. 

EXAMPLE 12 



2,3.Dihydro4-methylsulfmyl-N-4-biphenylylspiro[lH4nden^ 
15 pip^^Hineyr-carhoxamide 1200 . ■ 




20 



25 



with water and bnne, dned (Na2»vJ4). 
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N-4-blph=„ylylspiro[lH.inden.-3.4'-pipendmel-.'-carbox».de 45.4 mg, 

amorphous solid, 1200. 

,H.^.MCoc«,app.n.o-..o,4H,.u..-^ 

6.80 (0.5 H,brs), 7.20 -7.60 (13 H,m). 
FABMS:446(M + H) 
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EXAMPLE 13 

4.«-.-mc.hyUulfo„yl-N<5-ph.nyl-2-pyrazi„yl)sp.rol,„dol,n^^ 
^^^^^^^»,iH^ hYdrochloridgOjOQ 

5 
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Preparation of 4-(3-chloro-2-pyridyl)-4-cyano-l-(4- 
. ■ ,pns2956631 (1 46 E, 9.57 mmol) in DMSO (19 mL) was slowly added 

.e^peram^ for 1 ^ ^^^^^^^ ^ added, and a,e r«uld.g mixlure wa. 

'"'f ,5 "cI mi wa.er (100 n.L, was added, and ^ ■ni.»e 
10 snnedatTS Cfor4h. Att » „^ed with brine, dned 

rcWr2.pvridyl)-4-eyano-l.(4-«heny»^^ > ^ 

15 as an orange oil. 

Preparationof4-aza444.methoxyphenyl)methylspiro[indolm^^ 

pippridinel (13-2) 

A mixture of 4-(3-chloro-2-pyridyl)-4-cyano-l-(4- 



20 



25 



. 1 ■ ■A■^^^^Q\o f 'i 9 mmol) and lithium tn-tert- 
methoxyphenyl)mc.hylp.pend,ne (1.91 » ™° ' g ^) „^ 

butoxyalwninohydride (1 M solution m THF, 22 tnL) n L" j J 
■,i,r Jat 125 °C overnight in a sealed tube. After coolmg, 1 N aqueo-iS NaOH 
n 50 mU and ethyl aeetate we,, added to the tnixture, and the nnxhtre 
;;red trgh C: e. The organie layer was separ.^ 
"r^:::td\onoe„.ra.ednnderr..eedp.s.re^^^^^^ 
silica .el column chromatography (hexane/ethyl acetate - 7/3-*cWorolo 
! wTo give 4-aza-lX4-methoxyphenyl)methylspiro[indol,ne.3,4'-ptpend,ne! (2) 



(0.80 g, 46%) as an orange solid. 
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Step 3. Preparation of 4-aza-l'-(4-methoxyphenyl)methyl-l - 

m,>th Ykiilfonvls r''-"fi"^"1'"e-3.4--piperidineU13-3) 

To a suspension of 4-aza-l•-(4-methoxyphenyl)methylspiro[indollne- 
3 4'-piperidine] (0.80 g, 2.59 mmol) ,n ethyl acetate (13 mL) were added Et3N (1.08 

5 mL 777mmol)andmethylsulfonylchloride(0.24mL,3.1mmol)at0°C.andthe 
mixture was stirred at the same temperature for 1 .5 h. The mixture was diluted with 
ethyl acetate, washed with bnne and dned (NaS04). The solvent was evaporated tn 
yacuo and the residue was purified by silica gel column chromatography 
(chlorofonn/methanol = 99/1) to give 4-aza-l'-(4-methoxyphenyl)methyl-l- 

.0 methylsulfonylspiro[indoline-3,4'-piperidinel (476 mg, 47%). 

Step 4. Preparationof4-aza-l-methylsulfonylspiro[indoline-3,4'-piperidine] 

(13-4) 

A mixture of 4-aza-l'-(4-methoxyphenyl)methyl-l- 
15 methylsulfonylspiro[indoline-3,4'-piperidine] (476 mg, 1.23 mmol), cyclohexene (3 
mL) and IQo/o Pd/C (500 mg) in ethanol (12 mL) and THF (12 mL) was refluxed for 5 
h The catalyst was removed by filtration, and the filtrate was concentrated under 
reduced pressure. Purification of the residue by column chromatography on alumma 
(chloroform/methanol = 9/1) gave 4-aza-l-methylsulfonylspiro[indolme-3,4'- 
20 piperidine] (102 mg, 31%). 

Steps Preparation of 4-aza-l-methylsulfonyl-N-(5-phenyl-2- 

pyrazinyl)spiro[indoline-3 .4'-piperidine]- I'-carboxaraide 

Vi YHrnrhlnride. 1300 



25 



A mixture of 4-aza-l-methylsulfonylspiro[indoline-3,4'-pipendine] (100 mg, 0.37 
mmol). phenyl N-(5-phenyl-2-pyrazinyl)carbamate (108 mg, 0.37 mmol) and Et3N 
(0 26mL 1.87 mmol) in CHC13 (1.9 mL) was refluxed for 1.5 h. After cooling, the 
mixture was diluted with EtOAc, washed with aqueous saturated NaHC03 and bnne, 
dried over MgS04, and concentrated under reduced pressure. The residue was 
dissolved in chloroform, and 4 N HCl/ethyl acetate (0.38 mL) was added. The solvent 
was evaporated, and the residue was crystallized from methanol, chloroform and 
diisopropyl ether to give 4-aza-l-methylsulfonyl-N-(5-phenyl-2- 
pyrazmyl)spiro[indoline-3,4--piperidine]-r-carboxamide hydrochloride (143 mg, 

76%) as a brown powder. 
35 m.p.: 138 - 145 "C. 

-80- 
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IH-NMR (CDC13) was consistent with the proposed title structure. 
FABMS: 465 (M + H) 

EXAMPLE 14 

7-aza-l-methylsulfonyl-N-(5-phenyl-2-pyrazinyl)spiro[indoline-3,4'- G . iperidine1-l'- 
carboxamidfti (1400) ^ — . ■ 
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1400 
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Step 1. Preparation of 4-(3-chloro-2-pyridyl)-4-cyano-l-(4- 

methox vphenvnmethylpiperidine (14-1) 

A solution of 2-chloro-3-pyridylacetonitrile [prepared by the method of 
Bremner, et al, Synthesis, 1992, 6, 528 - 530] (2.14 g, 14.0 mmol) in DMSO (28 mL) 

5 was slowly added to NaH (60% in oil, 1 .5 1 g, 37.8 mmol), and the mixture was stirred 
at room temperature for 1 h. A solution of N,N-bis(2-chloroethyl)-p- 
methoxybenzylamine (3.67 g, 14.0 mmol) in DMSO (28 mL) was added, and the 
resulting mixture was stirred at 75 °C for 4 h. After cooling, the mixture was 
partitioned between water and ethyl acetate, and the aqueous layer was extracted with 

10 ethyl acetate. The combined organic layers were washed with 1 N aqueous NaOH 

solution and brine, dried over Na2S04, and concentrated under reduced pressure. The 
residue was purified by silica gel column chromatography (hexane/ethyl acetate 
9/1-* 1/1) to give 4-(2-chloro-3-pyridyl)-4-cyano-l-(4- 
methoxyphenyl)methylpiperidine 1 (1.62 g, 34%) as a brown solid. 

15 

Step 2. Preparation of 7-aza-l '-(4-methoxyphenyl)methylspiro[indoline-3,4'- 

piperidinel (14-2) 

A mixture of 4-(2-chloro-3-pyridyl)-4-cyano-l-(4- 
methoxyphenyl)methylpiperidine (1 .62 g, 4.74 mmol) and lithium tri-tert- 
20 butoxyaluminohydride (1 M solution in THF, 1 9 mL) in 1 ,4.dioxane (24 mL) was 
stirred at 130 °C overnight in a sealed tube. After cooling, 1 N NaOH (50 mL) and 
EtOAc were added to the mixture, and the mixture was filtered through Celite. The 
organic layer was separated and washed with brine, dried (Na2S04), and concentrated 
under reduced pressure. The residue was purified by silica gel column 
25 chromatography (hexane/ethyl acetate 4/1^ chloroform/methanol 9/1 ) to give 7-aza- 
r-(4-methoxyphenyl)methylspiro[indoline-3,4'-piperidine] (2) (0.96 g, 66%) as a 

brown solid. 

Step 3. Preparation of 7-aza- 1 '-(4-methoxyphenyl)methyl-l - 

30 methvlsulfonvlsDiro[indoline-3.4'-piperidinel (14-3) 

To a suspension of 7-aza- l'-(4-methoxyphenyl)methylspiro[indoline- 
3,4'-piperidine] (0.96 g, 3.10 mmol) in EtOAc (16 mL) were added EtsN (1.30 mL, 
9.30 mmol) and methylsulfonyl chloride (0.36 mL, 4.65 mmol) at 0 °C, and the 
mixture was stirred at the same temperature for 2 h. The mixture was diluted with 
35 EtOAc, washed with brine and dried (Na2S04). The solution was passed through a 
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pad of silica gel and the pad was washed with ethyl acetate. The filtrate and washing 
were combined, and the solvent was evaporated to give 7-aza-l'-(4- 
methoxyphenyl)methyl-l-methylsulfonylspiro[indoline-3,4'-piperidine] (0.99 g, 82%) 

as a brown amorphous solid. 

5 

Step 4. Preparation of 7-aza-l-methylsulfonylspiro[indoline-3,4'-piperidine] 

a±4) 

A mixture of 7-aza-l'-(4-methoxyphenyl)raethyl-l- 
methylsulfonylsp^ro[indoline-3,4•-piperidine] (0.82 g, 2.12 mmol), cyclohexene (5 
10 mL) and 10% Pd/C (0.82 g) in EtOH (20 mL) and THF (20 mL) was refluxed for 2 h. 
The catalyst was removed by filtration, and the filtrate was concentrated under 
reduced pressure. The residue was reprecipitated from MeOH, EtOAc and ff E to 
give 7-aza-l-methylsulfonylspiro[indoline-3,4'-piperidine] (0.47 g, 83%) as a brown 

powder. 

15 

Step 5. Preparation of 7-aza- 1 -methylsulfonyl-N-(5-phenyl-2- 

pyrazinvnspirorindoline-3.4'-piperidinel-l' -c^arhoxamide. 1400 
A mixture of 7-aza- l-methylsulfonylspiro[indoline-3,4'-piperidine] (134 mg, 0.50 
mmol), phenyl N-(5-phenyl-2-pyrazinyl)carbamate (1 16 mg, 0.45 mmol) and Et3N 

20 (0.35 mL, 2.5 mmol) in CHC13 (2.5 mL) was stirred at 90 °C in a sealed tube for 1.5 
h. After cooling, the mixture was diluted with EtOAc, washed with NaHC03 and 
brine, dried (Na2S04), and concentrated under reduced pressure. Purification of the 
residue by column chromatography on silica gel (hexane/ethyl acetate = 
7/3-» chloroform/methanol = 9/1) gave 7-aza-l-methylsulfonyl-N-(5-phenyl-2- 

25 pyrazinyl)spiro[indoline-3,4'-piperidine]-l'-carboxamide (181 mg, 78%) as a white 
powder. 

m.p.:214-215°C. 

IH-NMR (CDC13) was consistent with the proposed title structure. 
FABMS: 465 (M + H) 
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Compound #1401 and #1402 were prepared fi-om 7-aza-l- 
methylsulfonylspiro[indoline-3,4'-piperidine] and phenyl N-(4- 
benzoylphenyl)carbamate or phenyl N-(3-phenyl-5-isoxazolyl)carbamate, 
respectively, according to the procedure described in Example 14. 
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#1401 

7-aza-N-(4-benzoylphenyl)-l-methylsulfonylspiro[indoline-3,4'-piperidine]-r^ 
carboxamide pale yellow amorphous solid. 

IH-NMR (DMS0-d6) 5 ppm: 1.69 - 1.90 (4 H, m), 3.02 - 3.12 (2 H, m), 3.29 (3 H, s), 
5 3.97 (2 H, s), 4.05 - 4.20 (2 H, m), 7.00 (1 H, dd, 7 = 7.5, 5.0 Hz), 7.50 - 7.80 (10 H, 
m), 8.12 (1 H, dd, J= 5.0, 1.4 Hz), 9.0 (1 H, brs). 

#1402 

7-aza-N-(3-phenyl-5-isoxazolyl)-l-methylsulfonylspiro[indoline-3,4'-piperidm^ 

10 carboxamide 

m.p.:211 -212°C. 

EXAMPLE 15 

15 l-Methylsufonyl-N-(4-ethoxycarbonylphenyl)spiro[indoline-3,4'- 

piperidine1-r-carboxamide 1500 , 




15-1 

20 To a stirred solution of l-methylsulfonyl-spiro[indoline-3,4 -piperidine] (2.66 g, 10 
mmol) in dichloromethane (50 mL), was added ethyl 4-isocyanatobenzoate (1.91g, 
lOmmol ) at room temperature. The resulting solution was stirred for four hours 
during which time precipitation occurred. The mixture was evaporated to remove 
dichloromethane, and then was suspended in methanol (20 mL), filtration followed by 

25 washing with cold methanol gave 1500 as a white solid (4.56g, 100%) 
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NMR (CDCB, 300 MHz): 5 ppm 8.00 (d, J= 8.8 Hz, 2 H); 7.46 (d, J = 8.8 Hz, 2 H); 
7.43-7.06 (m, 4 H); 6.62 (s, 1 H), 4.36 (q, J = 7 Hz, 2 H), 4.14 (br. D, J = 13 Hz, 2 H); 
3.90 (s, 2 H), 3.09 (dt, J = 1, 13 Hz, 2 H); 2.94 (s, 3 H), 2.00 (dt, J = 4, 13 Hz. 2 H), 
1.82 (br. d, J = 13 Hz, 2 H), 1,38 (t, J = 7 Hz, 3 H). 
5 ESI-MS: 458 (M+1) 

The following compounds were similarly prepared from 1-methylsulfonyl- 
spiro[indoline-3,4'-piperidine] and the appropriate isocyanates. 

10 #1501 

l-methylsufonyl-N-(4-nitrophenyl)spiro[indoline-3,4'-piperidine]-l'-carboxamide, 
ESI-MS: 431 (M+1); 

#1502 

15 l-methylsufonyl-N-(4-acetylphenyl)spiro[indoline-3,4'-piperidine]-r-carboxamide, 
ESI-MS: 428 (M+1); 

#1503 

l-methylsufonyl-N-(4-methylthiophenyl)spiro[indoline-3,4'-piperidine]-r- 
20 carboxamide, ESI-MS: 43 1 (M+1); 

#1504 

1 -methylsufonyl-N-(3 ,4-dichlorophenyl)spiro[indoline-3 ,4 '-piperidine]- 1 ' - 
carboxamide, ESI-MS: 454 (M+1); 

25 

#1505 

l-methylsufonyl-N-(4-plienylphenyl)spiro[indoline-3,4'-piperidine]-r-carboxamide, 
ESI-MS: 462 (M+1); 
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EXAMPLE 16 

l-Methylsufonyl-N-(4-(2-hydroxyethyl)phenyl)spiro[indoline-3,4'- 
pjperidinel-r-carboxamide 1600 




16-1 



To a stirred solution of l-inethylsufonyl-N-(4-acetylphenyl)spiro[indoline-3,4'- 
piperidine]-r-carboxamide (400 mg) in ethanol/dichloromethane (5/5mL) at 0°C, 

10 was added sodium borohydride (100 mg). The mixture was stirred for 1 hour, then 3 
N HCl (0.2 mL) was added to destroy the excess hydride. The mixture was then 
concentrated and partitioned between water and dichloromethane. The organic layer 
was dried over MgS04 and evaporated to give the title compound, 1600 as white 
powder (386 mg). 

15 ESI-MS:430(M+1) 
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EXAMPLE 17 

l-Sulfamoyl-N-(3,4-dichlorophenyl)spiro[indoline-3,4'-piperidine]-r- 
carboxamide 1700 . 




SO2NH2 
1700 

5 

This compound was prepared from l-sulfamoylspiro[indoline-3,4'-piperidine] (L. 
Guo, A. Patchett, L. Yang, US5,783,582, Jul. 21, 1998.) and 3,4-dichlorophenyl 
isocyanate by the same procedures described in Example 15 

NMR (DMS0-d6, 400 MHz): 6 ppm: 8.84 (s, 1 H), 7.87 (s, 1 H), 7.47 (s, 2 H), 7.31- 
10 7.25 (ra, 4 H), 7.18 (t, J = 7.6 Hz, 1 H), 6.98 (t, J = 7.6 Hz, 1 H), 4.13 (d, J = 13.6 Hz, 
2 H), 3.81 (s, 2 H), 3.02-2.94 (m, 2 H), 1.79-1.74 (m, 2 H), 1.65 (d, J = 13.2 Hz, 2 H). 
ESI-MS: 455 (M+1) 

Employing substantially the same procedure as described in Example 1 5, the 
1 5 following compounds were prepared from 1 -sulfamoyl-spiro[indoline-3,4'-piperidine] 
and the appropriate isocyanate. 

#1701 

l-Sulfamoyl-N-(4-ethoxycarbonylphenyl)spiro[indoline-3,4'-piperidine]-r- 
20 carboxamide, ESI-MS; 459 (M+1); 

#1702 

l-Sulfamoyl-N-(4-chlorophenyl)spiro[indoline-3,4'-piperidine]-r-carboxamide, ESI- 
MS: 421 (M+1); 
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# 1703 

l-Sulfamoyl-N-(3,4-dimethylphenyl)spiro[indoline-3,4'-piperi(ime]-r-carboxamKie, 
ESI-MS: 415 (M+1); 

5 

# 1704 

l-Sulfamoyl-N-(2,4-diraethoxyphenyl)spiro[indoline-3,4'-piperidme]-l'- 
carboxamide, ESI-MS: 447 (M+1); 

10 # 1705 

l-Sulfamoyl-N-(2,6-dichlorophenyl)spiro[indoline-3,4'-piperidine]-l'-carboxaraide, 
ESI-MS: 455 (M+1); 

# 1706 

15 i-Sulfamoyl-N-(3-chlorophenyl)spiro[indoline-3,4'-piperidine]-l'-carboxaimde, ESI- 
MS: 421 (M+1) 

# 1707 

l-Sulfamoyl-N-(4-nitrophenyl)spiro[indoline-3,4'-piperidine]-l'-carboxaimde,ESI- 
20 MS: 432 (M+1); 

# 1708 

l-Sulfamoyl-N-(2-chlorophenyl)spiro[indoline-3,4'-piperidine]-r-carboxamide, ESI- 
MS: 421 (M+1); 

25 

# 1709 

l-Sulfamoyl-N-(3-nitrophenyl)spiro[indolme-3,4'-piperidine]-l'-carboxamide, ESI- 
MS; 432 (M+1); 

30 #1710 

l-Sulfamoyl-N-(2-nitrophenyl)spiro[indoline-3,4'-piperidine]-l'-carboxamide. ESI- 
MS: 432 (M+1); 
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#1711 

1 -Sulfamoyl-N-(4-ethoxyphenyl)spiro[indoline-3,4'-piperidine]- 1 '-carboxamide, ESI- 
MS:431 (M+1); 

5 #1712 

1 -Sulfamoyl-N-(2-methoxyphenyl)spiro[indoline-3,4'-piperidine]- 1 '-carboxamide, 
ESI-MS:431 (M+1); 

#1713 

10 i.Sulfamoyi-N-(4-phenyloxyphenyl)spiro[indoline-3,4'-piperidine]-l '-carboxamide, 
ESI-MS: 479 (M+1); 

#1714 

l-Sulfamoyl-N-(4-methoxyphenyl)spiro[indoline-3,4'-piperidine]-r-carboxamide, 
15 ESI-MS: 417 (M+1); 

#1715 

l-Sulfamoyl-N-(3-methoxyphenyl)spiro[indoline-3,4'-piperidine]-r-carboxamide, 
ESI-MS: 431 (M+1); 

20 

#1716 

1 -Sulfamoyl-N-(3-ethoxyphenyl)spiro[indoline-3,4'-piperidine]-l '-carboxamide, ESI- 
MS: 431 (M+1); 

25 # 1717 

l-Sulfamoyl-N-(4-isopropylph6nyl)spiro[indoline-3,4'-piperidine]-r-carboxamide, 
ESI-MS: 429 (M+1); 

#1718 

30 i-Sulfamoyl-N-(2-ethylphenyl)spiro[indoline-3,4'-piperidine]-r-carboxamide, ESI- 
MS: 41 5 (M+1); 

#1719 

1 -Sulfamoyl-N-(4-methylphenyl)spiro[indoline-3,4'-piperidine]- 1 '-carboxamide, ESI- 
35 MS: 401 (M+1); 
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# 1720 

1 -Sulfamoyl-N-(3-methylphenyl)spiro[indoline-3,4'-piperidine]- 1 '-carboxamide, ESI- 
MS: 401 (M+1); 

5 

#1721 

l-Sulfamoyl-N-phenyl-spiro[indoline-3,4'-piperidine]-r-carboxamide, 
ESI-MS:401 (M+1); 

10 #1722 

l-Sulfamoyl-N-(4-acetylphenyl)spiro[indoline-3,4'-piperidine]-l'-carboxamideESl- 
MS: 429 (M+1); 

EXAMPLE 18 

15 

trans-N-(5-acetyl-2-pyrimidinyl)-l-methylsulfonylspiro[indoline-3,4'-cyclohexane]-r- 
carhoxamide (#1800) . . 




S02Me SOjMe 

1800 



20 

Pyridine (0.121 mL, 1.50 mmol) and trans- l-methylsulfonylspiro[indoline-3,4'- 
cyclohexane]-l'-carboxylic acid [prepared by the method of Example 9] (92.8 mg, 
0.330 mmol) were added to a solution of 2-chloro-l,3-dimethylimidazolium chloride 
(152 mg, 0.90 mmol) in CHCI3 (0.800 mL) and THF (0.800 mL). After stirring for 5 

25 min at room temperature, 2-amimo-5-acetylpyrimidine was added to the mixture. The 
resulting mixture was stirred at room temperature for 2.5 h. The mixture was diluted 
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with EtOAc, washed with 5% KHSO4, sat. NaHCOs and brine, dried (MgS04). After 
removal of the solvent, the residue was purified by column chromatography on silica 
gel (CHCls/MeOH = 100/0^99/1) to give an oil, which was triturated with EtOAc- 

hexane to give 1800 (93.8 mg, 56%) as a white powder. 
5 m.p.: 100-105 °C 

Compounds #1801 - 1803 were prepared from 2-amino-5-acetylpyrazine in analogy to 
the procedure of Example 10. 

1 0 #1 801 trans-N-(5-acetyl-2-pyrazinyl)- 1 -methylsulfonylspiro[indoline-3,4'- 
cyclohexane]- 1 '-carboxamide 
m.p.: 220.8 -221.2 °C. 

The following compounds #1802 - #1803 were prepared from 6-nuoro-l- 
15 methylsulfonylspiro[indoline-3,4'-cyclohexane]-l'-carboxylic acid [prepared by the 
method of Example 9] and the appropriate amines in analogy to the procedure of 
Example 10. 

#1802 

20 trans-N-(5-acetyl-2-pyrimidinyl)-6-fluoro-l-methylsulfonylspiro[indoline-3,4'- 
cyclohexane]- 1 '-carboxamide 
m.p.: 196 - 198 °C. 



25 #1803 

trans-N-(5-acetyl-2-pyrazinyl)-6-fluoro-l-methylsulfonylspiro[indoline-3,4'- 
cyclohexane] - 1 '-carboxamide 
m.p.: 228.1 - 228.3 °C. 

30 The following compounds #1 804 - #1 805 were prepared from 5-fluoro-l - 

methylsulfonylspiro[indoline-3,4'-cyclohexane]-r-carboxylic acid [prepared by the 
method of Example 9] and the appropriate amines in analogy to the procedure of 
Example 10. 
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#1804 

trans-N-(5-acetyl-2-pyrimidinyl)-5-fluoro-l-methylsulfonylspiro[indoline-3,4'- 

cyclohexane]- 1 '-carboxamide 
m.p.: 210.5 -21 1.7 °C. 

5 

#1805 

trans-N-(5-acetyl-2-pyrazinyl)-5-fluoro4-methylsulfonylspiro[indoline-3,4'- 

cyclohexane] - 1 '-carboxamide 
m.p.: 209.3 -209.6 °C. 

10 

EXAMPLE 19 



Determination of ICjO 

LMtk- cells expressing human Y5 receptors were washed with 50 mM HEPES buffer 

1 5 (pH 7.4) containing 20% sucrose, homogenized and 

centrifuged at 1,000 x g for 15 min. The supernatant was centrifuged at 100,000 x g 
for 45 min. The pellets were resuspended in 5 mM HEPES buffer (pH 7.4) and 
centrifuged again. The membrane fraction was resuspended by a homogenizer in the 
same buffer and used for this study. 

20 Binding of [ 1 25i]PYY to the membrane was performed in 0.2 ml of 25 mM Iris 
buffer (pH 7.4) containing 10 mM MgCl2, 1 mM PMSF, 0.1% bacitracinand 0.5% 
BSA. The membranes (100 - 300 (ig/ml) were incubated at 25^Cfor 120 min with 
[125i]PYY (25 pM). Bound and free peptides were separated by filtration using a 
GF/C glass filter (Whatman, England) presoaked with 0.3% polyethylenimine. The 

25 remaining radioactivity on the filter was quantitated using a Cobra™ (Packard, Japan). 
Specific binding of [125i]PYY was defined as the difference between total binding 
and nonspecific binding in the presence of 1 PYY. 

Employing the procedure described in Example 18, a representative 
number of the compounds of this invention were found to have IC50 values less than 

30 ImM. 

Using procedures similar to those described in Example 18, in which 
membranes expressing other NPY subtypes are used in place of the Y5 membranes, 
many of the compounds of this invention have great selectivity for the Y5 receptor 
over the NPY Yl, Y2 and Y4 receptors. For example, many of the compounds of this 
35 invention have 
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IC50 >1000 nM on Yl, Y2 and Y4 receptors. 



EXAMPLE 20 



5 Effect of Compound 100 on bovine pancreatic polypeptide ( bPPVinduced food intake 
in Sprague-Dawlev rats. 

Materials and Methods 

Male Sprague-Dawley rats aged 7 weeks (Charles River, Japan) were 
10 maintained under the controlled temperature (23 ± 3 X), humidity (55 ± 15%) and 

light-dark cycle (7:00-19:00 light on). Rats were housed individually with ad libitum 

access food (CE-2, Clea Japan) and tap water. 

Rats were anesthetized with sodium pentobarbital (50 mg/kg, i.p., Dainabot, 

Japan). A permanent stainless steel guide cannula for intracerebroventricular (ICV) 
15 injection (21 gauge, 10 mm long) was stereotaxically implanted into the right lateral 

ventricle. The stereotaxic coordinates used were as follows : 0.9 mm posterior and 

1.2 mm lateral to the bregma and 1.5 mm ventral to the brain surface. 

Animals were allowed at least 6-day recovery postoperatively before the start of 

feeding experiment. The day before the experiment, they were handled and 
20 underwent mock injection, and nocturnal food intake was measured. Rats which ate 

more than 1 5 g during the night before the experiment were used for the following 

experiment. 

Test compounds were suspended in 0.5 % methylcellulose and orally 
administered by gavage. Administration of test compounds usually began at 10:00. 

25 Dosing volume was 5 ml/kg. One hour after the drug administration, bovine 

pancreatic polypeptide (PP, 5 g/10 1/1 min) was ICV injected through a stainless 
steel injector (26 gauge) attached to a 50 1 Hamilton microsyringe by polyethylene 
tubing. The injector extended 2 mm beyond the end of the guide cannula. Bovine PP 
was dissolved in 10 mM PBS containing 0.05 % BSA. Two hour post-injection food 

30 intake was measured for each rat. 



Results 

Compound 100 was orally administered 1 hour prior to the ICV- 
injection of bPP in satiated male Sprague-Dawley rats. Compound 100 (1, 3, 10 and 
35 30 mg/kg) suppressed bPP-induced food intake in a dose-dependent manner, and the 
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minimum effective dose is estimated to be 3 mg/kg. Furthennore, this compound at 
100 mg/kg, p.o. did not cause any abnormal behavior in rats and mice during 24 hour 
after dosing. Thus, Compound 100 has a potent in vivo Y5 antagonistic activity 
without causing any abnormal behavior. 

5 

EXAMPLE 21 A 



Tablets containing l-25mg of compound 



10 



15 





Amount me 




Compound of formula I 


1.0 


2.0 


25.0 


Microcrystalline cellulose 


20.0 


20.0 


20.0 


Modified food com starch 


20.0 


20.0 


20.0 


Lactose 58.5 


57.5 


34.5 




Magnesium stearate 


0.5 


0.5 


0.5 
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EXAMPLE 21B 



Tablets containing 2640 0 of compound 



5 Amount mg 

Compound of formula (I) 
Microcrystalline cellulose 
Modified food com starch 
Lactose 213.5 

1 0 Magnesium stearate 



26.0 


50.0 


100.0 


80.0 


80.0 


80.0 


80.0 


80.0 


80.0 


189.5 


139.5 




0.5 


0.5 


0.5 



-96- 



wo 00/27845 



PCT/US99/26447 



WHAT IS CLAIMED IS: 

1 . A compound of structural formula I: 




R2 



or a pharmaceutically acceptable salt thereof, wherein; 

V, W, X and Z are independently selected from CH and N; 

Rl is H, C1.3 alkyl, Ci-3 alkoxy, F, or CI; 

r2 is S(0)n R6, C0R6 or CHO, wherein 
10 nisO, 1 or2;and 

R6is N(R3)2 orCi-3 alkyl; 

r3 is independently H or Ci-3 alkyl; 

Ar is aryl or heteroaryl; 

r4 and R5 are independently selected from: 
15 (1) hydrogen, 

(2) aryl, either unsubstituted or substituted with 

(a) halo 

(b) Ci-3 alkoxy, 

(c) -N(Ci-3 alkyl)2, 
20 (d) C2-4 alkanoyl, or 

(e) aryl; 

(3) nitro, 

(4) Cl-5 alkyl, 

(5) Cl-5 alkoxy, 

25 (6 ) hydroxy-C l .3 alkyl, 
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(7) carboxy, 

(8) halo, 

(9) Ci-5 alkylthio, 

(10) C 1-5 alkoxycarbonyl, 
5 (11) pyridylcarbonyl, 

(12 ) benzoyl, 

(13) phenyl-Ci-3 alkoxy, 

(14) pyridyl, either unsubstituted or substituted with 
Ci-S alkyl or Ci-3 alkoxy, 

10 (15)C3-6cycloalkyl, 

(16) oxazolyl, 

(17) thiazolyl, 

(18) triazolyl, 

(19) phenoxy or 

15 (20) C2-6 alkanoyl. 



2. The compound of Claim 1 wherein Ar is phenyl, of structural 



formula 1(a) 




20 



1(a) 

or a pharmaccutically acceptable salt thereof. 



25 



3. The compound of Claim 2 wherein X and Z are both nitrogen 
and V and W are both -CH=. 
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4. The compound of Claim 3 wherein R2 is -S02(Cl-3 alkyl) or 

SO2NH2. 

5. The compound of Claim 4 wherein and R5 are 
independently selected from: phenyl, pyridyl, benzoyl, halophenyl, phenoxy, Ci-5 

5 alkylpyridyl, benzhydryl, phenyl-C 1 .3 alkoxy, NO2, C2-4 alkanoyl, halo, C 1 .5 

alkoxy, Cl-3 alkoxycarbonyl 

Ci-5 alkylthio, triazolyl, carboxy, hydrogen, Ci-5 alkyl, pyridylcarbonyl, and C1.3 
alkoxyphenyl. 

6. The compound of Claim 5 or a pharmaceutically acceptable salt 
10 thereof selected from those depicted in the following Table: 
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R2 



-SO2CH3 



-SO2CH3 



-SO2CH3 



-SO2CH3 



-SO2NH2 



-SO2NH2 
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R2 



-SO2CH3 



-SO2C2H5 



-SO2CH3 



-SO2CH3 



-SO2NH2 



-SO2NH2 
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CH3 
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R4 
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7. The compound of Claim 1 wherein Ar is a 5- or 6-membered 
heteroaryl having, besides carbon atoms, 1 to 3 hetero atoms selected from N, O or S 
as atoms constituting the ring, or benzo- or pyndo- fused versions thereof of structural 
formula 1(b); 

I «4 




5 

1(b) 

or a pharmaceutically acceptable salt thereof. 

8 . The compound of Claim 7 wherein X and Z are both nitrogen 
10 and V and W are both -CH=. 

9. The compound of Claim 8 wherein R2 is -S02(C i .3 alkyl) or - 

S02N(Ci-3 alkyl)2. 

15 10. The compound ofClaim 9 wherein the heteroaryl group, Ar, is 

selected from: thiazolyl, thiadiazolyl, pyrazolyl, pyridyl, benzothiazolyl, oxazolyl, 
pyridothiazolyl, benzoxazolyl, quinolyl, pyrazinyl, thienyl, isoxazolyl, pyrimidinyl, 
benzimidazolyl, oxadiazolyl and imidazolyl. 

20 11. The compound of Claim 1 0, or a pharmaceutically acceptable 

salt thereof, selected from those depicted in the following Table: 
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R2 



-SO2CH3 



-SO2CH3 



-SO2CH3 



-SO2CH3 



-SO2CH3 



-SO2CH3 
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-SO2CH3 



-SO2CH3 



-SO2CH3 



-SO2CH3 



-SO2CH3 



-SO2CH3 



-SO2CH3 
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-SO2CH3 



-SO2CH3 



-SO2CH3 



-SO2CH3 



-SO2CH3 



-SO2CH3 
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R4 




0CH3 
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-SO2CH3 




-SO2CH3 



N 



-SO2C2H5 



-SO2C2H5 




12. The compound of Claim 1 wherein one of X and Z is N and 
the other is -CH= of structural formula 1(c): 
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R5 



1(c) 

or a phannaceutically acceptable salt thereof. 

5 13. The compound of Claim 12 wherein X is N, Z is 

-CH= and V and W are both -CH=. 

14. The compound of Claim 1 3, or a pharmaceutically acceptable 
salt thereof selected from those depicted in the following Table 

10 
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15. The compound of Claim 12 wherein X is -CH=, Z is N and V 
and W are both -CH=. 

1 6. The compound of Claim 1 5 or a pharmaceutically acceptable 
salt thereof, selected from those depicted in the following Table; 
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17. The compound of Claim 1 wherein R2 is -C0R6 of structural 

formula 1(d): 




1(d) 

or a pharmaceutically acceptable salt thereof. 

1 8. The compound of Claim 1 7 or a pharmaceutically acceptable 
salt thereof selected from those depicted in the following Table: 
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-A( 





19. The compound of Claim 1 of structural formula 1(e), wherein 
one of V or W is nitrogen and the other is -CH= . 
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20. The compound of Claim 19 wherein Rl and R3 ar both 

hydrogen. 

5 

21. The compound of Claim 20 wherein R2 is -SO2CH3 or - 

SO2NH2. 

22. The compound of Claim 2 1 selected from the compounds 
1 0 depicted in the following TABLE 
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23. A method of treating Y5 receptor mediated diseases which 
comprises administering to a patient in need of such treatment a non-toxic 

5 therapeutically effective amount of a compound of Claim 1 that selectively 
antagonizes the Y5 receptor in preference to the other NPY receptors. 

24. The method of Claim 23 wherein the Y5 mediated disease is 

obesity. 
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25. A pharmaceutical composition which comprises a 
pharmaceutically acceptable carrier and an effective amount of a selective Y5 
antagonist. 
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